9 

i 



3931% 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER 



THE PATENT COOPERATION TREATY (PCT) 



(19) Worlcf Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
8 July 2004 (08.07.2004) 




luinuHfinpnumm 



PCT 



(51) International Patent Classification*: C07D403/12 
401/14, 417/14, 413/14. 403/14. 409/14. 405/14 513/04 
A6IK 31/505 // (C07D 403/12, 239:00, 209:00) (C07D ' 
401/14. 239:00. 21 1:00. 209.00) 

(21) International Application Number: 

PCT/IB 2003/005883 

(22) InteniatloiialFlllngDnte: 8 December 2003 (08. 12^003) 

(25) FIDng language: English 

(26) Publication Language: 

(30) Priority Data: 

! 20 December 2002 (20.1X2002) US 

MVMJ0.742 5 September 2003 (05.09.2003) US 

(71) Applicant (for all designated States except US): PFIZER 

jExsr ius/usi; *— p/m ™ 

(72) Inventors; and 

(75) toventors/Appllcant* (for US only): KATH, John 
Charles [US/US,; Pfizer Global Research and DeS 

mSS^ES. P ° inl R ° ad - Glolon ' CT 06340 (US). 
LUZZIO, Michael, Joseph [US/US]; Pfizer Global 



(10) International Publication Number 

WO 2004/0 56807 Al 

c^^s? Ve, ° Pmem ' EMtero Pohu Road - Grou>n ' 

(74) Agents: LUMB, J, Trevor et al.; Pfizer Inc.. Jaclde 
Lawrence, Eastern Point Road. Mailstop 8260-1615 
Gioton, CT 06340 (US). ' 

(81) Dieted States (national): AF, AG. AL, AM. AT. AU. 

« ™ It' B °' BR - 8 W <*• CH, CN. CO. OL CU 
CZ, DB. DK, DM. DZ. EC. EE EG. ES. PI, GB QD GE 

KZ. LC LK, LR. LS, LT. LU. LV, MA. MD MO tunc 
MN. MW. MX, MZ. Nl. NO, NZ, OM pSh p^ 
RO. RU. SC. SD. SE. SG. SK. SL. SY. TJ TM TN S. 
TT. TZ. UA. UG. US, UZ. VC, VN, Yu/zA.zX 

(«4) Designated States (regional): ARIPO patent (BW OH 
OM. KB, LS, MW. MZ, SD, SL, SZ. TZUOlSI^S 
Eurasian patent (AM, AZ. BY. KG. KZ, MD. RU, XI, TM). 
=ri e ^ P8tem (AX BE ' ^ <*• CY, CZ, DE DK, EE 

aSKTOlOA^^^^^^^^S 
M. SK, TR\ OAP1 patent (BF, BI, CF, CO, O. CM GA. 

GN,GQ.GW.ML.MR,NE.SN.TD.TGX 
Published: 

— tvi/A international search report 

For two-letter codes and other abbreviations, refer to the 'Quid- 

ZlnZl? ^"^^'^ appearing at du begin- 
"tig of each regular issue of the PCT Gazette 



CD 

m 

CO 
H 

I 

E 

CD 
|— 

m 

o 
O 




JT 



N 



t 

^* 1 * 2 )n 



(I) 



(ST) Abstract: The present invention relates to a compound 
of the formula (I). wherein R'-R< are as defined herein i 
novel pynrnuhne derivatives a, useful in thetreatment of 
formal cell growth, such as cancer, in mammals. This 
mventton also relates to a method of using such compounds in 
^ treatment of abnormal eel) growth in mammals, especially 
Sm^df •»*—»"*- compositions contain^ 
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PY*IMIPlNE OPTATIVES FOR THF TREATMENT nc *«u O RMAL rPI , n? , 



Background gf fh n i r «- n 

• 11115 ' nVenBon to novel Py*nidhe derivatives that am useful in the treatment of 
abnormal cell growth, such as cancer, in mammals. This Invention also rotates to a method of 
u«ng such compounds In the treatment of abnormal ceO growth In mammals, especially 
humans, and to pharmaceutical compositions containing such compounds. 

^no !* ** 8 ^ beC ° me CanCer ° US by VMue « *• ^nnatton of a 

portion of Hs DNA into an oncogene Q&„ a gene which, on activation, leads to (he formation of 

malignant tumor cefts). Many oncogenes encode proteins that are aberrant tyrosine kinases 
capable of causing cell transfer. Alternatively, the overexpression of a normal proto- 
oncogenlc tyrosine kinase may also result in proliferative disorders, sometimes resulting in a 
malignant phenotype. a 

Receptor tyrosine kinases are enzymes which span the cell membrane and possess an 
e^cenular binding domain for growth factors such as epidermal growth factor, a 
trar^embrane domain, and an intracellular portion which functions as a kinase to 
^osphorylate spaeffic tyrosine residues In proteins and hence to influence cell proliferation 
kinases induce c-erbE«. omet, tie-2, PDGFr, FGFr, and VEGFR. « Is 
known that such kinases are frequently aberrantly expressed In common human cancers such 

1 « Tl 938 " 0 '^ " — « * «ncer- 'eukemla. 

and ovarian, bronchial or pancreatic cancer. „ has also been shown that epidermal growth 

^-eptor (EGFRX which possesses tyrosine kinase activity, is mutated and/or 
ZTZ ^ ^ human cancers such as brain, lung, squamous cel., bladder, gastric, 
breast, head and neck, oesophageal, gynecological and thyroid tumors. 

Accordingly, ft has been recognized that Inhibitors of receptor tyrosine kinases are 
useful as sele^e mhfcitors of the growth of mammalian cancer cells. Fcrexampte, erbstatln a 
Cosine kinase Inhibitor, selectively attenuates the growth In athymlc nude mica of* a 
^Planted human mammary carcinoma that expresses epidermal growth factor receptor 
tyrosine kinase (EGFR) but is without effect on the growth of another carcinoma that does not 
express the EGF receptor. Thus, selective inhibitors of certain receptor tyrosine kinases are 
useful m the treatment of abnormal cel. growth. In particular cancer. In mammals. In addition to 
receptor tyrosine kinses, selective Inhibitors of certain nonreceptor tyrosine kinases, such as 
(f0Ca ' adheSfon Wnase >' '«*• src - abl or serine/threonine kinases (e.g.: cyclin dependent 
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kinases, are useful in the treatment of abnormal ceO growth, In partlcutar cancer, In mammals 
fe also ^wn as the Proteln-Tyroslne Kinase 2, PTK2. 

Convincing evidence suggests that FAK, a cytoplasmic, non-receptor tyrosine kinase, 
plays an essentia, role In cell-matrix signal transduction pathways (Clark and Brugge 1995 
SdaufiaJB* 233-239) and Its aberrant activation is associated wtth an Increase in the 
metastatic potential of tumors (Owens et al. 1995, Cancer w— » 2752 . 2755) FAK 
^originally identified as a 125 kDa protein highly tyroslne^osphorylated hi celte 
bansfcmed by v-Src. FAK was subsequently found to be a tyroshe kinase that loca.lzes to 
fbc^adhesions. which are contact points between cultured ceOs and their underlying 
substratum and sites of intense tyrosine phosphorylation. FAK is phosphorated and thus 
activated In response to extraocular matrix (Ending to Jntegrlns. Recently, studies' 
have demonstrated that an increase in FAK mRNA levels accompanied Invasive 
transformation of tumors and attenuation of the expression of FAK (through the use of 

rrr 7 TJLT de0<ideS) hdUCM aPOPto8,8 In ^ * * 1998 ' esiSEPMiand 
S^M13wH8). ,n addition to being expressed In most tissue types. FAK Is found at 
elevated levels In most human cancers, particularly In highly Invasive metastases 

Various compounds, such as styrene derivatives, have also been shown to possess 
Cosine kinase Inhibitory properties. Five European patent publications, namely EP 0 566 226 

A TTZ * 1993) ' EP ° 602 W1 A1 (PUb,fShed JUTO *• EP 0 635 507 

Al (polished January 25, 1995), EP 0 635 498 Al (pubOshed January 25. 1995), and EP0 520 

!!l DeCember * 1 " 2X refef 10 bteyd ' C f** 

qulnazoiine derivatives, as possesslna antPeanror r^r^i^ 

kinase inhibitory property ™^ that resutt fiom the, tyrosine 

Abo. World Patent Application WO 92*0642 (published November 26. 1 992), refers to 
c^ta^mono anc, ctoydic a* and heteroary, compounds as tyrosine kinase fchlbHors that 

ZtZZ " 'T? 9 ^ PrOWeraUOn - W0rfd Pate * WO96/16960 

feublfched June 6, 1996). WO 96709294 (pubilshed March 6. 1996). WO 97/30034 (pushed 
August 21. 1997). WO 98/02434 (pubOshed January 22. 1998). WO 98/02437 ftlshed 
anuary^, 1998), and WO 9*02438 (pubifched January 22, 1998), afco refer to suLuted 
b.cycl.c neteroaromatlc derivatives as tyrosine kinase Inhibitors that are useful for the same 
purpose. 

U.S. Patent Application Serial No. 60/435,670, filed December 20. 2002 (Attorney 
35 growT ^ *"* ™ h "» <* abn °™*< «* 
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Accordingly, a need exists for additional selective Inhibitors of certain receptor and 
non-receptor tyrosine kinases, useful In the treatment of abnormal cell growth, such as 
cancer, in mammals. The present Invention provides for novel pyrlmldine derivatives that are 
selective Inhibitors of the non-receptor tyrosine kinase. FAK, and are useful In toe treatment 
of abnormal cell growth. 

Summary of the Invenqo p, 
The present invention relates to a compound of the formula 1 

1 

or a pharmaceutical* acceptable salt, solvate, hydrate, or prodrug thereof, 
wherein n is an integer from 1 to 3; 
each R 1 Is a substituent Independently selected from the group consisting of 
hydrogen, hydroxy. KC-COalky.. -(CrC^loalkyl. -(C^heterocyclyl. -O^-Oalky! - 
CHCVC.Jcycloalkyl. -O^Jheterocyclyl. -NRV, -SR*. -SDR 7 . -SO^ 7 , -CC^R 5 . -CONRV 
^i^fc!"' "^^OR 8 , -NR B CONR 8 R 6 , and -NR'sOaR 7 ; with the proviso that a heteroatom of 
*™ fore9 ° ,nfl R m£ * not be bound to an sp* carbon atom bound to another 

otTmr 8UbSt,tUent8 ' <0rC ^' < C ^*»** -(CrOheterocyclyl. - 
0(CrC 6 )alkyl. -O^Jcycloalkyl. ^((^Jheterocyclyl. -NR 6 R*. -SR 7 , -SOR 7 -SO*' - 
COaR*. -CONRW, - SO^rW. -NHCOR*. -MR*CONrV. and -NR'so,* groups aro 
optionally substituted by one to three moieties independent* seiected from the group 
consisting of hydrogen, halogen, hydroxy. -CF„ -CM. -(C-C^alkyl. -NR«R« -or* 
Ocyctoalkyl. -(CVC.JheterocycIyl. -GO^, -CONRV and-CONRW; with the provlso'that a 
heteroatom of the foregoing optional R 1 moieties may not be bound to an sp 8 carbon atom 
bound to another heteroatom; 

each R 2 is a substituent independent^ selected from toe group consisting of 
hydrogen. «VC,)aIkv.. -(C^enyi, -(CrCaJalkynyl. -(C^toalkyi. <Cr 
CaJheteroc^yi. -CO^ 8 , and -CONR«R»; wHh the proviso that a heteroatom of any of toe 
foregoing R* substituente may not be bound to an sp* carbon atom that is bound to another 
heteroatom; and said R* substituents. -(C^lkyl. KC^Ikenyl, ^^kynyt. <Cr 
C T )cydoalkyl, -(C^heterocyclyi, -COrf?, and -CONRV, aro optionally substituted by one 
to three moieties independently seiected from toe group consisting of hydrogen, halogen, 
hydroxy. -CF 9 , -NO, -CN. -(C^lkyl, -(C^enyi, -(C^aHcynyl. -ON-OH. -C=N- 
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0«CrCe)aIkyl), -NR* 8 , -OR 5 , -(Ca^cydoalkyl. ^CrCJheterpcyclyl, -CO,?, ^ONR'R 8 - 
CONRW. -SR , -SOR', ^R', -S02NRV. -NHCOR 8 , .NtfCONRW, and -NrW 
wherein said -<<jC 6 >alkenyl and KCrQdalkynyl R» moieties may be optionally substituted' 
by one to three R 8 groups; and with the proviso that a heteroatom of the foregoing optionai R 2 
5 moieties may not be bound to an sp 8 carbon atom bound to another heteroatom; 

R 1 and R a may be taken together with the atom( 8 ) to which they are attached to form 
a cyclic group. -<C^ 10 )cyctoalkyl or -(C^heterocyclyt. wherein said cyclic group is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy. -CF„ -MO, -CN, -(C^Jaikyl. -(C^aHcenyl, -<C^ 8 >alkynyl, . 

CO* . -CONRV. -CONR«R-. -SR', -SOR'. -SO*', -SO^RV. -NHCOR 8 , -NR'CONRV 
and -NR SO,R . wherein said -(C^)alkenyl and -^C^alkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups, and said cyclic group is 
optionally interrupted by one to three elements selected from the group consisting of-(CcO) 
* -SO* -S-, -O-, -N-, -NH- and -NR 8 , with the proviso that any of the foregoing cyclic group 
motels or elements may not be bound to an sp 8 carbon atom that is bound to another 
heteroatom; 

R 3 is a suitable substituent. including, but not limited to a substituent selected from 
the group consisting oft 

20 (a) hydrogen; 

(b) -CCrdoJaryl or -(C-Oheteroaryl, optionally substituted by one to three 
moieties independently selected from the group consisting of halogen, hydroxy, -(CrCWalkyl 

-(C-Oheteroaryf, -NR»R«, -NHSO,( Cr Ce)alkyl, -NHSO^CrCeJcyctoalkyl 
25 ^((C-CeJalkylKSCVC-Ca^lkyl). ^((C^eJa.kylMSO.CC-Ocycloalky.), ^(C^W 
^^ikyt, WXCrCtf-W. -(CO,CF, -(CO)(C^ 10 ,cyc.oa,kyl. -(COXC^ary,,' 
^COXC^Jheterocyclyl, -(COXC-C.Jheteroaryl, -(COW^Valky. 

-(COJO^-Oheteroaryl. -(COXC^IkyKXC^kyl. -SO^C^Z 

^ 2£^2S? S02CF8 ' SOaNH(C ^" ^H(^.' 

-SO^C-Celalkyl),. -SO^aCrOcycloalky.^, 4Q###, md 

-SWC^JalkvKC^pJaryl; wherein said ^ ary. or heteroaryl are 

optionally m terrupted by one to three elements selected from the group consisting of -<c=0) 

35 2^ * NH ' " ^ R9 * Said NR6r6 be taken 

35 together wrth the atoms to which they are attached to form a -{C^heterocyclyl- 
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(c) -{CrCoJcydoaJkyl. -(c^heterocyclyl, and -(C.-CJaJkyKCrC.) 
heterocyclyl, optionally substituted by one to three moieties Independently selected from the 
group consisting of halogen, hydroxy, -(Ct-Oa^OKO^^ 
-COrC,***** (Ce-C^ryt, (CrC^eterocyciyl. ^-Crfheteroaryl, -NRW 
5 -NSO^-C^lkyl, -NHSO^C^Jcycloajky,, ^((C.C.^IcylKSCVC^aJky,)' 
-NW^KylXS^cydoaiM). ££££ 

££5^T* ^K^"*' ^K^oJcydoaiky.. -(COKC^,' 

•{COXCrCJheterocyclyl, -(COXC^heteroaryl, KCOJOCC^Jalky. 

10 WOMW^ -(COXC^kyKHC^alky,. -SO^C, C^l 

-SO^ac^kyDe, -SO^CrOcycloalkyl^ -SC^NRW and 

^(C^^c^,^. wherolr, said -(C^ojcyctoalkyl, ^Jheterocydyl, and 
-{C-CeJalkyKC-Q) heterocyclyl are optionally Interrupted by one to three elements selected 
15 from group consisting of -<O0), -SO, ^, -O-. -N», -NH- and -NR 5 ; and R 8 and R 8 of 
said NR-R R (b) group may be taken together with the atoms to which they are attached to 
form a -(C2-C 6 )heterocydyl; 

(d) -(C-CeJalkyl optionally substituted by one to three moieties selected from the 

( ^ rC10)ary,, -(C.-Oheteroaryl. -nrW, 

K^ 1 ;! 8 ^! ^^^oalkyl, ^((C-CMkylXSCVC^kyO, 
^^aikylXSO^^oaJky.). -0(0,-0,*^. -0-30,(0,-0,)^. -(00X0,-0,^, 
^ -(COJfCCo^oa.kyl, -(COXCVC^ryl. -(COXC^heterocyclyl. 

25 l^M^^r™^™ - (CO) °^>^^. -(COKX^ary.. 
SS^Sir^ 1 ^ " <C0)O ^- C ') hetero ^. -(00X0,-03^(0,-0,^. 
-SO^-Oalky.. -S0 2 (0^ a) cycloaiky,, SQ2CF, S 0a NH, SO^-C^ky, 

^NHJCVCeJcydoalkyl, -SQ^C^Jalkyl),. -SO.NaCrCeJcycloalky.fe, -SO a NR s R°, and 
-SCaNfCt-CeJalkyHCrC^Jaryl; wherein said -(C-Oalkyl fe optionally Interrupted by one to 
three elements selected from the group consisting of -(0=0), -SO* -S-, -O-. -N-, *H- and 
» -NR 8 ; and R* and R« of said NRW R>(b) group may be taken together with the atoms to 
which they are attached to form a -(CrCsJheterocyclyl; 

and wherein each R' (b H d) substituent, moiety, or element is optionally substituted 
by one to three radicals independently selected from the group consisting of hydrogen 
halogen, hydroxy, -CF 8 , -NO, -CN, -(C-CJalky, -(c^)aikenyl, < Cr C)a<kyny, 

J^T^' ■ <C ^ ,hetero ^ -(C-CJheteroaryl, -0(0^ 

^XCrOcycloalkyl. ^C^eterocycly.. -C=N-OH. -C=N-0(C,-C, aikyl). -NRV -SR' 
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-SOR , -SQzR 7 , -CO* 8 . -CONRV, - SC^NRV. -NHCOR 8 , -NtfCONRV, and -NR^R 7 - 
with the proviso that a heteroatom of the foregoing R 3 (b W d) substituents, moieties, elements' 
or radicals may not be bound to an sp 3 carbon atom bound to another heteroatom; and 
wherein R 8 and R of said -NRW, -coNrW, -SQ^rW. and -NR'coNROr 3 groups may 
5 be taken together with the atoms to which they arc attached to form a -(C^heterccyclyh 

tfl te a substttuent selected from the group consisting of hydrogen. (C-C^lky,, <Cr 
C.^ycioa.kyt, and -(C^Jheterocycfyl; wherein said (Chalky.. -(CVOcycloalkyl. and ^ 
CaJheterocydyl R< substituents are optionally substituted by one to three moieties 
independent.,, selected from the group consfctlng of hydrogen, halogen, -(C-CeJaDcyl. -CN, - 
NR 2, -OR 6 , -(Cs-C 7 )cycJoalkyf, KCrCeJheterocycly), -CQ2R 8 , and -CONR 5 R 8 ; with the proviso 
that a heteroatom of the foregoing R* substituents may not be bound to an sp 3 carbon atom 
bound to another heteroatom; and wherein R 5 and R 3 of said -CONRV group may be taken 
tether with the atoms to which they are attached to form a -(^Jcycloalkyl or <Cr 

R 8 and R 8 are each substituents Independently selected from the group consisting of 
hydrogen. -(C^alkyl. KC-C^cloalkyl, -(Cr^heterocydyl. -(C^^aryl. and -(C r 
C^teroaryl; wherein said -(C-Oalkyt. -(CC.Jcycloa.kyl. ^Jheterocycfyl, . (Cr 
C 10 )aryl. and HC^Jheteroaryl R 8 or R 6 substituents are optionally substituted by one to 
three moteties independently selected from the group consisting of hydrogen, halogen. -CF* - 
CN -(C-Oalkyl. -NH^-CJalkyl. -NH((^)cycloalkyl, -NHCCrCJheterocyclyl. -NH(Cg- 
ntT' • NH(C, - Ce)heter0ar > , . ^((Ci-CeJalkyl),. -NWC^^ctoaikylfe -N((Cz- 
C^etorocyoly,). -N<(Ce-C 10 )aryl),, -NaC-Oheteroaryl), , ^(C^aJkyl, ^ 
Clancy., -0( Weterocydyl, -O(C^ 10 )ar,. -OCC^heteroaryl, -(C^Jcyctoalkyl. - 
(C^Jheterocyclyl. -CC* 7 . -CONH, -CONHR 7 , and -CONR 7 R"; with the proviso that a 
heteroatom of the foregoing R 9 or R 8 substituents or moieties may not be bound to an sp 3 
carbon atom bound to another heteroatoms; and wherein R 7 and R 8 of said -CONR V group 
may be taken together with the atoms to which they are attached to form a -(C-C.) 
neteroaryt; ' 

R 8 and R 8 may be taken together with the atom(s) to which they are attached to form 
a cyclic group. -(Cs-C 10 )cyctoalky. or -{C^neterocyclyl. wherein said cyclic group is 
optional* substituted by one to three moieties selected from the group consisting of 
hydrogen, haiogen. hydroxy. -CF„ -N0 2 , -CN, -(C-CJalkyl, ^C^lkeny., -(C^kyrw. - 

T'1° N ?' -00NrW • *°***> -nhcor 8 . ^con^r- 

and -NR-SO* , wherein said ^Cajalkenyl and -(CrCaikynyl moieties of said cyclic' 
group may be optionally substituted by one to three R 7 groups, and said cyclic group is 
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optionally interrupted by one to three elements selected from the group consisting of -(C=0) 
-SO* -S-, -O-, -N-, -NI+- and -NR 8 , with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp 3 carton atom that is bound to another 
heteroatom; 

R 7 is a substituent selected from the group consisting of -{C^alkyl -«v 
Ocydoalkyl, -(C^heterocyclyl. -(C^ojaryl, and -«VC 8 ) heteroaryl; wherein said -(d- 
C)alkyt. KC^jcyctoaJkyl, KCrC.Jneterocydyl, ^CVC^Jaryl, and -(C-C,) heteroaryl 
substltuents are optionally substituted by one to three moieties independently selected from 
the group consisting of hydrogen, halogen, hydroxy. -CN, -(C-Oalkyt. -NR 8 * and -0(0,- 
Ce)alkyl. with the proviso that a heteroatom of the foregoing R 7 substltuente or moieties may 
not be bound to an sp 3 carbon atom bound to another heteroatom; 

R 8 is a substituent selected from the group consisting of hydrogen. -<C,-Ce)alkyl -<Cr 
C^loalkyl. HCrC 9 )heterocyclyl. -{(^C^Jaryl. and -(0,-0,) heteroaryl; wherein said -(C- 
C,)alkyl. KCrC7)cyctoaJkyl. ^C^Jheterocyclyl, -{CVCoJaryt, and -{C-C*) heteroaryl R 8 
radicals are optionally substituted by one to three moieties Independently selected from the 
group consisting of hydrogen, halogen, hydroxy, -CN, -(PrCJaHctf. -NH* -NHR 9 , -NR» 2 . OR 8 
-(C3^7)cycloalkyl. -{CyOheterocyclyl, 40&« -CONH* -CONHR 10 , and -CONR M, R M - with 
the proviso that a heteroatom of the foregoing R 8 substituents or moieties may not be bound 
• to an sp carbon atom bound to another heteroatom; and wherein R 1D and R 11 of -<X5NR 10 R 11 
may be taken together with the atoms to which they are attached to form a AC2 
C9)heterocyclyl; 

R 8 and R 10 are each -(C,-Ce)alkyl and may be taken together with the atoms to which 
they are attached to form a -(CrCgJheterocydyl; and 
R 11 is hydrogen or -(d-COaikyl. 

In e preferred embodiment, the present invention relates to a compound of the 
formula 1 

R 3 

1 

or a phamwceutically acceptable salt, solvate, hydrate, or prodrug thereof, 
30 wherein n is an Integer from 1 to 3; 

each R 1 Is a substituent independently selected from the group consisting of 
hydrogen, hydroxy. ^-Cejaikyl. -(C^cyclcalkyl. KC^)heterocycly1. ^d^kyl. - 
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0((VC 7 )cycJoalkvl, ^CzAJrKrterocyclyl, -NRV. -SR 7 , -sor 7 , -SC^R 7 , -CCaR 8 ^ONRV 
- S0*IRW. -NHCOR 8 , -nr^CONRV, and -NR'SO* 7 ; with the proviso that a heteroatom 
of the foregoing R 1 substttuents may not be bound to an sp 8 carbon atom bound to another 
heteroatom; and said R 1 aubstituents, -{C^kyl. KCr^Jcyctoalkyl, -(CrC.Jheterocycryt - 
5 0(C,^)alkyi. -0(Ca-Cr)cvcloaIlcyl. -OfCrCdheterocyctyl, -NRW, -SR 7 , -SOR 7 SO* 7 
CO* 8 . -CONRV, - SOaNRW, -NHCOR 8 , -NR»CONR»R». and -NR 6 SO a R 7 'groups are 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CF* -CN, -(C-CeJalkyl, -NRW, -OR 6 -{Cr 
C 7 )cycloalkyl. -(C^Jheterocyclyl. -COaR 3 . -CONR*R 8 and-CONRV; with the proviso that a 
10 heteroatom of the foregoing optional R 1 moieties may not be bound to an sp 3 carbon atom 
bound to another heteroatom; 

each R 2 is a substituent Independently selected from the group consisting of 
hydrogen, -(C-Oalkyl. -{C^Jalkenyi. -((VOaikynyl, -<cvc 7 )cyctoalkyl, ^ 
C,)l,eterocydyl. -CO* 8 , and -CONR 8 *; with the proviso that a heteroatom of any of the 
foregoing R 2 substtuents may not be bound to an sp 8 carbon atom that is bound to another 
heteroatom; and said R 2 aubstituents, -(C^Jalkyl, -(CrCe^lkenyl, -(C^Jalkynyl, -(Cr 
C.jcycloalkyl, -(C^heterocydyl. -COtf, and -CONRW, are optionally substituted by one 
to three moieties independently seiacted from the group consisting of hydrogen, halogen 
- hydroxy. -CF„ -NO,, -CN, -(C-CJalkyl. -{CH^aikenyl, -(CrCeJalkynyl, -C=r*OH, -C=N- 
^(C-Cejalkyi), -NRV, -OR 5 , -(C^Jcydoalkyl, -(C^jheterocyclyi, -CC* 8 . -CONR 5 R 8 - 
CONR R , -SR 7 , -SOR 7 , -SO* 7 , -SO,NRV, -NHCOR 8 , -NR 8 CONR 8 R 8 , and -NR 8 SO* 7 
wherein said -(CVC,)alkenyl and -«^)alkynyl R 2 moieties may be optfonalty substftuted 
by one to three R groups; and with the proviso that a heteroatom of the foregoing optional R 2 
mceties may not be bound to an sp 8 carbon atom bound to another heteroatom; 

R 1 and R 2 may be taken together with the atom(s) to which they are attached to form 
a cyclic group. -(CrC 10 )cycloalkyl or -(C^)heterocyclyl. wherein said cyclic group is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy. -CF„ -NO* -CN, -(C-C^kyi. -(C^alkenyi, -(c^)alkyny., - 

ITT^^^- ' «™**-* ^etarocyciyi. - 

CO,tf, -CONR* 8 . -CONR^R^, -SR 7 , -SOR , -SO* 7 , -SO^R 8 R 8 , -NHCOR 5 , -NtfCONRW 
and -NR'SO* . wherein said -< Cr Ce)alkenyt and -((^alkyny. moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups, and said cyclic group is 
optionally Interrupted by one to three elements selected from the group consisting of -<C=0) 
-SO* -S-, -O-, -N-, -NH- and -NR 8 . with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp 8 carbon atom that is bound to another 
heteroatom; 
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R 3 is a substKuent selected from the group consisting of: 
(a) hydrogen; 

(•>) -{CerC 10 )aryl or -(Ci-^Jheteroaryl, optionally substituted by one to three 
moieties Independently selected from the group consisting of halogen, hydroxy. 
5 ^^WOXO^-CaJUcy,), HC^cyctoalkyi, (C-C^ryl. (C^heterecycly..' 
^CJheteroaryl. - N rV, -MjSOrfCH*)aIkyl, -NHSO^C-CeJcycloalkyl 
-NftCOalkylXSOrC^Jalkyl). ^((C^MHSO^CrCaJcycloalkyl). -O^Jalkyl' 
-O^CMC.Oalky., -(COXC-Oalkyl, -(CO)CF s , -(COJfC^o^oalkyl. -{COXC^aryt.' 
-(COXCrCe^terocydyl. -{COXC^Jheteroaryl, -(COJOfC^talkvl 

-(COWC^Jheteroaryl. HCOXC^kyi-CXC^kyl, -SO^-CeJalkyl 

-SO I (C ! ,C.) C yoloaIkyt. SOzCFs, SC^NH* SO.NHfC-OalkyJ, -S0 2 NH(C r C 6 )cycloeJkyl. , 
-S^Nad-CJalkylfe -S^NaCs-CeJcycloalkyl^ -SOaNR 6 ^ an d 

^(COalkyl^ojaryl; wherein said -(CVC,,) aryl or -(C-C) heterary. am optionally 
IS mtenupted by one to three elements selected from the group consisting of -(OO) -SO, 
-S-,-0-, -N-. -nh- and -NR 5 ; and R 6 and R« of said NR V R*(b) group may be taken together 
with the atoms to which they are attached to form a -(C^Jheterocyclyl; 

(c) -(CrCoJcycloalkyt, -(C^Jheterocydyl. and -(CHJejalkyKCrC,) 
heterocyclyl. optionally substituted by one to three moieties independently selected from the 
group consisting of halogen, hydroxy, -(CrCOalkyl. -(C^Jalkyl.PCOXO^Jalkyl),. 
-(C3.C 10 )cycloalkyl. (QrC^ryt. (CrC^eterocyclyt, -(C^eteroaryi. -NrV 
-NSOrfCOalkyl. -NHSO^C r C 8 )c y cloalkyl. -N((C 1 ^)alk y lXSO r C 1 -Ce)alkyl) , 
-NaC^kylXSO^Jcycloalkyl). -OCC-CJalkyl, -O-SC^-CeJalkyl 

n ^ C : C : >a,ky,, < C0 ^ ^OXC^oJcyc.oa.ky.. HCO)^)^. 

^^t!^^ -(COXC.^heteroary.. -(COX3(C^)a.ky. ( 

™^ C ^ 0al ^- -(COWCVC^. <CO)0<C^>heterc<*dy,, 

KCO)0(C 1 .C 9 )heteroar y ». -(COXC^JalkyKXC^lkyl. -SO^-CeJalkyl, 

-SO^CeJcyctoalkyl. SCW* SO*JH* SO^H(C,-C,)alkyl. -SC^NHfCVCeJcycloalkyl. 
-SO.NaC-Oalkylfc. -SO^acVOcycloalkyt^ -SQ^R', and ^(C,- 
30 CeJalkyl^CoJaryl; whereto said ^ojcydoalkyi. -(CrOheterecyclyl. and -(C-C^lkyl- 
(CrC.) heterocyclyl are optionally interrupted by one to three elements selected from the 
group consisting of -<C=0), -SO,. -S-. -0-, -N-, -NH- and -NR 8 ; and R 5 and R 9 of said NR*R 8 
R (b) group may be taken together with the atoms to which they are attached to form a 
-(CzAJheterocyclyl; 

35 (d) -(Chalky! optionally substituted by one to three moieties selected from the 

group consisting of halogen, hydroxy. -(Chalky!. -(C.-Oalkyl-^OXCXC^Jalkyl),. 
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-<C^C 10 )cyc!oalkyl. (CrCoJaryl, (C^Jheterocyclyt, -(Ct-C^eteroaryl, -NR 6 ^ 
-NSOrfCOalkyl, -NHSO^C^Jcydoalkyl, -NaCt-CeJalkylKSCV^-CJalkyl) 
-NaCCe^kyJXSCMC^^oaJkjrt). -O^Jalkyl. -O-SO^-CaJalkyl, -(COJ^-Oalkyl' 
■<CO)CF fc -(COKCrCoJcyctoalkyl, -(COXC^Jaryl, -(COKC^)heterocyctyl,' 
-(COKCOheteroary), KCOACt-cyalkyl, -(COCHCrCtoJcycloalkyl. -(00)0(0^)^ 
-{COXXCrOhetofocyctyJ, -(CO)0(C^)heteroa^. -{COXC-CeJalkyKXC^Ikyl,' 
-S^-CJaJkyf, -SQ^C^JcycloalkyJ, SQ,CF 3 , SOaNH* SOaNHfCi-QOalkyi 
-SO.NH^Ocydoalkyl. ^((C^lky!),. -SOaN^C^Ocyckialkyl),, -SO^RW, and' 
-SOjN^-CeJalkyHCrdoJaryl; wherein said -(C-CeJalkyl is optionally Intemipted by one to 
three elements selected from the group consisting of-<0=0), -SO* -S-, -O- . N . . NH . and 
-NR 8 ; and R 9 and R 9 of said NRW R»(b) group may be taken together with the atoms to 
which they are attached to form a -(C^Jheteiocyclyl; 

and wherein each R 3 <bHd) substituent, moiety, or element Is optionally substituted 
by one to three radicals Independently selected from the group consisting of hydrogen 
halogen, hydroxy, -CF„ -NO* -CN, -(C-CJalkyl, -(C^aikeny,, -^Jalkynyl,' 
^CrJcydoalkyl. -(CrC.Jheterocyclyl, -{CVC 10 >aryl, -(C^heteroaryl, -O^-OaJkyl, 
-OfC^Jcyctoalkyl, -C«VC 9 )heterocydyi, -C=N-OH. -C-N-Otd-Ce aikyl) -NR'R 9 -SR 7 
-SOR'. -SO^, -CCfeR 9 , -CONR 8 *, - SO^R 6 . -NHCOR 8 , -N^ONR^ 9 , and -Nr4o 2 R'-' 
•wflh the proviso that a heteroatom of the foregoing R 3 (bHd) substituents, moieties, elements' 
or radicals may not be bound to an sp 8 carbon atom bound to another heteroatom; and 
wherein R and R 9 of said -NRV, -CONRV, -SCWr 8 , and -NtfCONRW groups may 
be taken together with the atoms to which they are attached to form a -<C^)heterocyclyl; 

R 4 b a substituent selected from the group consisting of hydrogen, (CrC^kyl 
-(^cyctoalkyl, and -(C^Jheterocydyl; wherein said (d-cyalkyl, -(C^Jcycloalkyl, and 
(CrC.Jheterocyclyl R* substituents are optionally substituted by one to three moieties 
Independently selected from the group consisting of hydrogen, halogen. -(C-C^lkyl, -C N 
-NR * -OR , -(C-CrJcydoalkyl, -(CrC.Jheterocyclyl. -CCfeR 4 , and -CONRV; with the proviso 
that a heteroatom of the foregoing R* substituents may not be bound to an sp 8 carton atom 
bound to another heteroatom; and wherein R' and R 9 of said -CONR 8 R 8 group may be taken 
together with the atoms to which they are attached to form a KC*C 10 )cydoalky1 or 
-(Ca-C e )heterocyclyt; 

R 8 and R 6 are each substituents independently selected from the group consistfng of 
hydrogen. -(C-Cajalkyl, -(C-C.Jcycioalky., -(C^heterocyclyt, KCe^aryl, and 
-<C v C,)heteroaryt; wherein said -{C-Ce^yi. -(^cydoalkyt. -(C^heterocyciyl, 
-{C^oJaryi, and -(C-Oheteroaryl R 8 or R 9 substituents are optionally substituted by one to 
three moieties independently selected from the group consisting of hydrogen, halogen -OF* 
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-CN, -(C-CeJalkyl. -NHfC^Jalkyl, -NHfC^Jcycloalkyl, -NHCCrOheterocyclyl 
m^^' ^^^^ -NrtC^eJalkyl),, ^((C^Jcycloalkyl),, 
-NK^OhetenocyclyJ), -m^C^h, -Nac^Jheteroaryi), , - 0 (C t -C a )aikyt 
-0(C^)cydoalkyl. -OfC^heterocvclyl. -OfC-C^ryl. ^(C^eteroaryf 
-(Cs.C.Jcycloalky), -<C^ 8 )heterocydyI. -CO* 7 , -CONH* -CONHR 7 . and -CONR 7 R«; with the 
proviso that a heteroatom of the foregoing R 5 or R 6 substituents or moieties may not be bound 
to an sp^ carbon atom bound to another heteroatoms; and wherein R 7 and R 3 of said 
-CONR R group may be taken together with the atoms to which they are attached to form a 
•(Ci-Ct) heteroaryl; 

R 3 and R 8 may be taken together with the atom(s) to which they are attached to form 
a cyclic group. KC^Jcyctoalkyl or KCrCJheterocydyt. wherein said cyclic group is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy. -CF„ -NO* -CN, -{C^alkyl. -((VC.Jalkenyi, -(C^Jalkynyi. 
-C=*OH, -O^C^alM. -NR'R*. -OR 3 , -((^cyctoalk* -(C^heterocvclyl, 
~^ -SOR', -SO* 7 , -SCfcNRV. -NHCOR 3 , .NtfCONRW 

and -NR«so a R , wherein said -iC^alkenyl and -^telkynyl moieties of said cyclic' 
group may be optionally substituted by one to three R 7 groups, and said cyclic group Is 
optionally interrupted by one to three elements selected from the group consisting of -<C=0) 
- -SO* -S-, -0-, -N-. -NH- and -NR 9 , with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp 3 carbon atom that is bound to another 
heteroatom; 

R' Is a substituent selected from the group consisting of -(C-CeJalkyl 
-(^Jcycloalkyl. -(C^Jheterocydyl. KC^aryl, and -(CvC.) heteroary); said 
-(C-CJalkyl, -(C^^oalkyl. -(C^)heterocyclyl. -(C^ 10 )aryl. and -(0,-0 heteroaryl R 7 
substtuents are optionally substituted by one to three moieties independently selected from 
the group consisting of hydrogen, halogen, hydroxy. -CN, -(CrCefelkyt. 4** and 
-0(C,A)alkyl, with the proviso that a heteroatom of the foregoing R 7 substituents or moieties 
may not be bound to an sp 3 carbon atom bound to another heteroatom; 

R 8 Is a substituent selected from the group consisting of hydrogen. -{C 1 -C a )aiky! 
-(C.C 7 )cycloa.kyl. -(Q^etenxydyi. -(C^ary., and -(C-C.) heteroaryl; wherein said 
-{Ct-CJalkyl. -(CVCjcycloalkyl. -(CrCoJheterocyclyl. -«VC 10 )aryi. and -{0,-C) heteroaryl R 8 
radicals are optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -(CrOalkyl, -NH,, -NHR 8 , -NR 3 , OR 9 
-(Ca-Ocycloalkyl, -(CrC»)heterocyclyl, -CO*" -CONH* -CONHR 10 , and ^CONR ,0 R«- with 
the proviso that a heteroatom of the foregoing R 3 substituents or moieties may not be bound 
to an sp carbon atom bound to another heteroatom; and wherein R» and R 11 of -CONR 10 R" 



2OO4O56807A1J_> 



WO 2004/056807 

PCT/IB2O03/O0S883 

-12- 



10 



15 



may be taken together with the atoms to which they are attached to form a 
-{C2-Ce)heterocyclyl; 

R 9 and R'° are each -<C,-Ce)alky1 and may be taken together with the atoms to which 
they are attached to form a -(Cr^Jheterocyclyl; and 
R 11 Is hydrogen or -fCrC^alkyL 

The present invention also Includes isotoplcalry-labeted compounds, which ana 
Identical to those recited In Formula 1 , but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 
number usually found In nature. Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorous, fluorine and chlorine, such as *H, 3 H, "c, M c, ia N, 1, 0, 17 0, *P, «p M s "F 
and "a, respectively. Compounds of the present invention, prodrugs thereof, and 
pharmaceutical^ acceptable salts of said compounds or of said prodrugs which contain the 
aforementioned Isotopes and/or other isotopes of other atoms are within the scope of this 
invention. Certain Isotopically-febelted compounds of the present invention, for example 
those into which radioactive Isotopes such as »H and "c are incorporated, are useful in drug 
and/or substrate tissue distribution assays. Trfttated, i.e., 3 H. and carbon-14. I.e., ,4 C. 
isotopes are particularly preferred for their ease of preparation and delegability'. Further" 
-substitution with heavier isotopes such as deuterium. I.e.. Hi, can afford, certain therapeutic 
advantages resulting from greater metabolic stability, for example increased In vivo half-life or 
reduced dosage requirements and. hence, may be preferred In some circumstances 
Isotoplcally-labeiled compounds of Formula 1 of this invention and prodrugs thereof can 
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the 
Examples and Preparations below, by substituting a readly available isotopkall^abelled 
25 reagent for a non-isotoplcally-iabelled reagent 

The present invention also relates to the pharmaceutically acceptable acid addition 
sate ofcompounds of the formula 1. The acids which are used to prepare the pharmaceuttcaOy 
acceptable acid addition salts of the aforementioned base compounds of this invention are 
those which form nontoxic add addition salts, Le.. salts containing pharmacologically 
acceptable anions, such as the chloride, bromide, iodide, nitrate, sulfate, blsulfate. phosphate 
add phosphate, acetate, lactate, citrate, acid citrate, tartrate, bhartrate. succinate, maleate 
fumarate. gluconate, saccbarate. benzoate, methanesulfonate. ethanesulfonate, 
benzenesulfonate. p-toluenesulfonate and pamoate (i.e.. 1.1'-methylene*is<2-hydroxy^- 
naphthoate)]saits. 

The invention a/so relates to base addition sate of formula 1. The chemical bases that 
may be used as reagents to prepare pharmaceutically acceptable base salts of those 
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compounds of formula 1 that are acidic In nature are those that form non-toxic base salts with 
such compounds. Such non-toxic base salts Include, but are not limited to those derived from 
such pharmacologfcaDy acceptable cations such as alkali metal cations (e.g.. potassium and 
sodium) and alkaline earth metal cations (e.g., calcium and magnesium), ammonium or water- 
soluble amine addition salts such as N^ethylglucamineHmeglumine), and the lower 
aJkanolammonium and other base salts of pharmaceutfcaDy acceptable organic amines. 

The phrase "pharniaceutteally acceptable saH(s)\ as used herein, unless otherwise 
indicated, includes salts of acidic or basic groups which may be present in the compounds of 
the present hventton. The compounds of toe present Invention that are basic in nature are 
capable of forming a wide variety of salts with various Inorganic and organic acids. The acids 
toat may be used to prepare pharmaceutteaDy acceptable acid addition salts of such basic 
compounds of are those that form non-toxic acid addition salts. L&, salts containing 
Pharmacologically acceptable anions, such as the hydrochloride, hydrobromkte, hydrotodide. 
nitrate, sulfate, bisulfate. phosphate, acid phosphate, isonlcotinate, acetate, lactate, salicylate, 
citrate, acid citrate, tartrate, pantothenate, brtertrate, ascorbate. succinate, maleate, gentfsfnate, 
fumarate, gluconate, glucuronate, saccharate, formate, benzoate. gfutamate, methanesuifonate.' 
ethanesulfonate, benzenesulfonate. p4oluenesulfonate and pamoate 1,1'-methylene-bis- 
<2-hydroxy-3-na*hthoafe)) salts. The compounds of the present Invention that Include a basic 
- moiety, such as an amino group, may form pharmaceuticalry acceptable salts with various 
20 amino acids, in addition to toe adds mentioned above. 

This Invention also encompasses pharmaceutical compositions containing prodrugs of 
compounds of the formula 1. Compounds of formula 1 having free amino, amldo. hydroxy or 
carboxyjic groups can be converted into prodrugs. Prodrugs Include compounds wherein an 
amino acid residue, or a polypeptide chain of two or more {e .g.. two. three or four) amino acid 
25 residues which are covaJenOy joined through peptide bonds to free amino, hydroxy or carboxylic 
acid groups of compounds of formula 1. The amino acid residues include the 20 naturally 
occurring amino acids commonly designated by three letter symbols and also include, 
4-hydroxyprollne, hydroxyzine, demoslne, teodemosine. 3-fnetoylhistidine. norvaim. beta- 
alanine, gamniaaminobutyric acid, citrulline, homocysteine, homoserine, ornithine and 
30 methionine surfone. Prodrugs also include compounds wherein carbonates, carbamates, 
amides and alky! esters that are covalentty bonded to the above substituents of formula 1 
through the carbonyl carbon prodrug sktechaln. 

This Invention also encompasses compounds of formula 1 containing protective 
groups. One skilled in the art will also appreciate that compounds of the invention can also 
be prepared with certain protecting groups that are useful for purification or storage and can 
be removed before administration to a patient The protection and deprotection of functional 
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groups is described in -Protective Groups in Organic Chemistry-, edited by J.W.F. McOmie, 
Plenum Press (1973) and -Protective Groups in Organic Synthesis', 3rd edition, T.W. Greene 
and P.G.M. Wuts, Wltey-lnterscience (1999). 

The compounds of this invention Include all stereoisomers (e.g., cis and trans isomers) 
and all optical Isomers of compounds of the formula 1 (e.g., R and S enantiomers). as weO as 
racemlc, diastereameric and other mixtures of such isomers. 

The compounds, salts and prodrugs of the present invention can exist In several 
tautomeric forms, including the enol and (mine form, and the keto and enamine form and 
geometric isomers and mixtures thereof. All such tautomeric forms are Included within the 
scope of the present Invention. Tautomers exist as mixtures of a tautomeric set in solution. 
In solid form, usually one tautomer predominates. Even though one tautomer may be 
described, the present Invention includes all tautomers of the present compounds. 

The present Invention also includes atropisomers of the present invention. 
Atropisomers refer to compounds of formula 1 that can be separated into rotatfonally 
15 restricted isomers. 

The compounds of this invention may contain oleMke double bonds. When such 
bonds are present, the compounds of the invention exist as els and trans configurations and as 
mixtures thereof. 

A 'suitable substituenr Is intended to mean a chemically and pharmaceutical 
acceptable functional group i.e., a moiety that does not negate the biological activity of the 
inventive compounds. Such suitable substltuents may be routinely selected by those skied In 
me ait Illustrative examples of suitable substttuents Include, but are not limited to halo groups, 
petfluoioalkyl groups, perfluoroalkoxy groups, alky! groups, alkenyl groups, alkynyl groups] 
hydroxy groups, oxo groups, mercapto groups, alkylthio groups. aJkoxy groups, aryl or 
heteroaryl groups, aryfoxy or heteroaryloxy groups, araikyl or heteroaralkyl groups, aralkoxy or 
heteroaralkoxy groups, HO-(C=0>- groups, amino groups, alkyl- and dialkylamino groups 
carbamoyl groups, alkyicarbonyl groups, alkoxycarbonyl groups, alkylaminocarbonyl groups 
dialkylamino carton* groups, arylcarbonyl groups, arytoxycarbonyl groups, alkylsurfonyl 
groups, aryteuilbnyl groups and the like. Those skilled in the art wit appreciate that many 
substltuents can be substituted by additional substttuents. Further examples of suitable 
substltuents include those recited In the definition of compounds of Formula 1, including R 1 
through R 11 , as defined hereinabove. 

The term •interrupted by- refers to compounds in which a ring carbon atom is 
replaced by an element selected from the group consisting of -(C=0), -SO 2 , -S-, -O-, -N-, - 
35 NH-, and -NR 5 . For example, if R 7 is -(CrCoJary), such as . 
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the ring may be interrupted or replaced by a nitrogen heteroatom to form the folfowkig ring: 




such that a ring carbon is replaced by the heteroatom nitrogen. Compounds of the invention 
can accommodate up to three such replacements or Interruptions. 
As used herein, the term "alkyi; as weil as the alkyl moieties of other groups referred 
to herein (e.g., alkoxy). may be linear or branched (such as methyl, ethyl, rvpropyl. fcopropyl. 
n-butyl. feo-butyl, secwtfa/y-butyl, te/aa/ycbutyl); optionally substituted by 1 to 3 suitable' 
substituents as defined above such as fluoro. chloro, trifluoromethyl, (d-CJalkoxy. 
(CrCtoJafyloxy, trifluonomethoxy. drfkroromethoxy or (d-COalkyl. The phrase 'each of said 
alkyf as used herein refers to any of the preceding alky) moieties within a group such alkoxy 
alkenyl or alkylamino. Preferred alkyls include (C-CJalkyl, more preferred are (CrOalkyj, and' 
most preferred are methyl and ethyl. 

As used herein, the term "cyctoalkyf* refers to a mono, bfcyclic or tricyclic carbocyclic 
*g (e.g.. cyctopropyi, cydobutyl. cydopentyi. cyctohexyt, cydoheptyi, cyclooctyi. cydononyl. 
cyciopenteny), cyclohexenyl. bicyctop.2.1lheptanyl, bk*clop*1]octanyl and 
blcycto[5.2.0]nonanyl, etc.); optionally containing 1 or 2 double bonds and optionally substituted 
by 1 to 3 suitable substituents as defined above such as fluoro, chloro, trifluoromethyl. 
(d-Ci^koxy. (CVC,o)aryloxy, trifluoromethoxy. dlfluoromethoxy or (C-Cejalkyi. 

As used herein, the term 'halogen- includes fluoro. chloro, bromo or iodo or fluoride 
chloride, bromide or lodWe. 

As used herein, the term "alkenyl" means straight or branched chain unsaturated 
radicals of 2 to 6 carbon atoms, including, but not limited to ethenyl. 1-propenyl. 2-propenyl 
(allyl). fco^ropenyl, 2-methyM-propenyl. 1-butenyt. 2-butenyl. and the like; optionally 
25 substituted by 1 to 3 suitable substituents as defined above such as fluoro. chloro 
tnfluoromethyl.CC-CeJalkoxy. (QrC^oxy, trifluoromethoxy. difluoromethoxy or (C^Ikyi. ' 

As used herein, the term "alkynyT is used herein to mean straight or branched 
hydrocarbon chain radicals having one triple bond including, but not limited to. ethynyl 
propynyl. butynyl. and the like; optionally substituted by 1 to 3 suitable substituents as defined 
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above such as fluoro, chloro, trifluoromethyl, (CrCJalkoxy. (CrC 1B )aryloxy, trifluoromethoxy, 
dlfluoromethoxy or (Ct-Ce)aIkyJ. 

As used herein, the term "carbonyT or "(0=0)° (as used in phrases such as 
alkylcarbonyl, alkyl-(C=0)- or alkoxycarbonyl) refers to the Joinder of the XX) moiety to a 
second moiety such as an alky! or amino group (i.e. an amkto group). Alkoxycarbonytamino 
(i.e. aikoxy(C=0)-NH.) refers to an alkyl carbamate group. The carbonyl group is also 
equivalent defined herein as <C=0). Allcytearbonytamino refers to groups such as 
acetamlde. 

As used herein, the term 'aryT means aromatic radicals such as phenyl, naphthyl, 
tetrahydronaphthyl. indanyl and the like; optionally substituted by 1 to 3 suitable substituents as 
defined above. 

As used herein, the term "heteroaryf refers to an aromatic heterocyclic group usually 
with one heteroatom selected from O, S and N in the ring. In addition to said heteroatom, the 
aromatic group may optionally have up to four N atoms In the ring. For example, heteroaryl 
group includes pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyt, imldazolyl, pyrrolyl 
oxazolyt (e.g., 1.iK>xazolv1, 1,2-oxazolyl), thlazolyl (e.g., 1,2-thiazolyl, 1,3-thiazolyl), pyre^y/ 
tetrazolyl, triazofyl (e.g„ 1.2,3-triaz0lyl, 1.2,4-triazolyl), oxadiazolyl (e.g., 1.2,3-oxadiazofyl)' 
thiadiazolyl (e.g.. 1.3.4-mladlazolyl), qulnolyl, isoquholyl. benzothienyl, benzofuryt, indolvi' 
-and the like; optionally substituted by 1 to 3 suitable substKuents as defined above such as' 
fluoro, chloro, trifluoromethyl. (C-Oalkoxy. (C^ojarytoxy, trWuoromelhoxy. difluoromethoxy 
orfd-Cefeikyl. 

The term 'heterocyclic" as used herein refers to a cyclic group containing 1-9 carbon 
atoms and 1 to 4 hetero atoms selected from N. O, S(0)„ or NR. Examples of such rings 
Include azetidlnyl, tetrahydrofuranyl, Imldazolidinyl. pyrrolldinyl, piperidinyl. plperazlnyl 
oxazolldinyl, thlazolidlnyl, pyrazolidinyl, thlomorphollnyl, tefrahydrothiazfnyf. tetrahydro^ 
thiadiazinyl. morphollnyl, oxetanyl, tetrahydrodiazinyl, oxazinyl, oxathiazinyl. indolinyl 
feolndollnyl, qulnuclldlnyt. chromanyl. isochromanyt. benzoxazinyl, and the like. Examples of 
said monocyclic saturated or partially saturated ring systems are tetrahydrofuran-2-yl 
tetrahydroferan-3-yl, lmldazolldln-1-yl, imkfazolidin-2-yl, imidazole* pyrrolidine ->*' 
pyrrolidm-2-yl, pyrrolidln-3-yl, plperidin-1-y|, piperidln-2*, piperidin^yl, plperezin-1-y| , 
plperazin-2-yl, plperazin-3-yl. 1,3-oxazolidin-3-yl, isoWazoMne, 1,3-thJazDlidin-3V 
U-pyrazolidin-2-yl. 1,3-pyrazolldin-l-yl. thtomorpholin-yl, U-tet ra h y drothia Z |n-2-y| , 
1.3-tetrahydrothlezir^, tetrahydrothiadiazJrvyl. morohofin^l, U-tetrahydrodia 2 in-2-yl. , 
1.3-tetrahydrodiazln-1-y|, 1,4K>xazin-2-yl. U.Soxathiazfn^yl and the like; optionally 
containing 1 or 2 double bonds end optionally substituted by 1 to 3 suitable suostituents as 
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•defined above such as fiuoro, chloro, trifluoromeihyt, (C-C e )alkoxy, (CVC 10 )a^oxy. 
trffluoromethoxy, difluonomethoxyor^-C^alkyl. 

Nitrogen heteroatoms as used herein refers to N= >N and -NH; wherein -N= refers to 
a nitrogen double bond; >N refers to a nitrogen containing two bond connections and refers 
5 to a nitrogen containing one bond. 

■Embodiment" as used herein refers to specific groupings of compounds or uses into 
discrete subgenera. Such subgenera may be cognizable according to one particular 
substftuent such as a specific R 1 or R 3 group. Other subgenera are cognizable according to 
combinations of various substituents, such as aO compounds wherein R 2 is hydrogen and R 1 
10 IsfC-CeJalkyl. 

Thus, the present invention provides a compound of formula 1. wherein R 1 is selected 
from hydrogen, hydroxy, and -(C-CeJalkvl, op Uonall y ^mAed by one to three moieties 
Independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN -(C,- 
C 8 )alky^- N RW, -OR 6 , -(CVC T )cydoalkyl.. -(CrCeJheterocyclyl. -C0 2 R«; -CONR 8 R 8 ' and- 
15 CONR°R". 

The present Invention further provides a compound of formula t. wherein R 1 Is 
-(d-Oalkyl, optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -(C-COalkyl, -NR 5 R a , -OR 3 , 
-(C^Jcyctoallcyl, -(CrC^Jheterocyciyl, -COaR 5 , -CONRW and-CONRV. 

The present invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -(C^Jcycloalkyl and -(<VC)heterocyclyl, optionally substituted 
by one to three moieties Independently selected from the group consisting of hydrogen 
r^ogen. hydro** -ON, -(C^kyl. -NRV. -OR 8 , -(CrC.^oaJkyl. -((^Cheterocyclyi.' 
-COjR 6 . -CONRV and-CONRV. 

The Invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-OcCrOalkyi, -©(Ca-Crjcydoalkyl. and -0(Ca<Wheterocyclyl, optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen 
hydroxy ^CN, -(C^alkyl. -NRV, -OR 8 , ^Jcycloaikyl, KCa-C^heterocyclyl, -COaR 8 , 
-CONROR" and-CONRV. In a preferred embodiment R 1 is -0(C,.C 8 )alkyJ. optionally 
substituted by one to three moieties independently selected from the group consisting of 
hydrogen, halogen, hydroxy. -ON, -(d-CJalkyl, -NRV, -or«, -(CrCJcycloalkyl. 
-(Ca-C»)heterocyclyl. -COaR 8 . -CONRV and-CONRV. 

One embodiment of the Invention is a compound of formula 1 wherein R 1 Is -NRV 
optionally substituted by one to three moieties Independently selected from the group 
35 consisting of hydrogen, halogen, hydroxy. -CN. -(C-C^alkyl. -NRV, or 8 , 
-(C^cycfoalkyl, -(Ca-Cg)heterocyclyl, -COaR 8 , -CONRV and-CONRV. 
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A further embodiment of the invention is a compound of formula 1 wherein R 1 is 
selected from -SR T . -SOR r . -SC^R 7 , and -S0 2 NR s R 9 - optionally substituted by one to three 
moieties Independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(Ct-Oalkyl, -NRW. -OR 8 . -(C^cyctoalkyl. ^C^heterocyclyl. -COjR 8 , -CONRV 
5 ano^CONRV. In a preferred embodiment. R 1 is -SCy^R 8 - optionally substituted by one to 
three moieties Independently selected from the group consisting of hydrogen, halogen 
hydroxy. -CN. -<C,-C,)alkyl, -NR S R 8 , -OR 8 , -(C^cycJoatkyl, -(CVC,)heterocyclyl. -CO,R? 
-CONR s R 6 and-CONR 8 R 8 . 

The present Invention also provides compounds of formula 1 wherein R 1 is -COaR 8 
10 -CONRV. -NHCOR 8 , -NR^CONRW. or -NR'SO* 7 . optionally substituted by one to three' 
moieties independenlly selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(C-OaJkyt. -NRW, -OR 8 , -(C,-C 7 )cydoalkvl, -<CrC,)heterocyclyl, -CC^R 8 . -CONR 8 R e 
and-CONRV. In a preferred embodiment. R< is -NR^ 7 , optionally substituted by one to 
three moieties independently selected from the group consisting of hydrogen, halogen 
hydroxy -CN, -(C-CJalkyl, -NRV. -OR 8 , -(CVC^ydoalkyl, -{C^jheterocydyi. -CO^ 
-CC*lR 6 R 8 and-CONR 5 R 8 . 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(C-CJalkyl 
optionally substituted by one to three moieties independently selected from the group 
-consisting of hydrogen, halogen, hydroxy, -N0 2 , -CN. -(C-CJalkyl. -{C^alkenyl 
20 -(C*C 6 )alkynyl. -C=N-OH. -C=N-0(( Cl ^)alkyl). -NRV. -OR 8 , -(C^Jcycloalkyl 
-(C^CeJheterocyclyl. -CCtft 8 . -CONR 8 R", -CONRW. -SR 7 . -SOR 7 . -SOjR 7 -S0 2 NR 8 R 8 
-NHCOR 8 . -NR-CONRW. and -NR 8 ^ 7 , wherein said ^CrOalkenyl and -icrCeJafcyny.' 
R 2 moieties may be optionally substituted by one to three R 5 groups. 

Further provided Is a compound of formula 1 wherein R 2 is -((VC 7 )cyctoalkyl, or 
-(CrCeJheterocyclyl. optionally substituted by one to three moieties Independently selected 
from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-Cejalkyi, 
-(CzAMkenyl. -(CrCJalkynyl. -C=N-OH. -CsN-OKCi-Oalkyl), -NRV, -OR 8 
-(C*.Cr>cy<toalkyl.-<C^^ . SOR r ^^r* 

-SO^RW, -NHCOR 8 , -NR'CONR'R 8 , and -NR 8 S0 2 R 7 , wherein said -(^alkeny. and 
30 -{CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups. 

Another embodiment of the present invention is a compound of formula 1 wherein R 2 
is -C0 2 R 8 and -CONR^ optionally substituted by one to three moieties Independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -on, -(CrC B )alkyl 
-{CrCeJalkenyl, -{CVC 6 )alkynyI. -C=N-OH, ^ON-OHd-Cetelkyl). -NR 8 R 6 , -OR 8 ' 
-(C^Jcycfoaikyl, -(C^Jheterocyciyt, -CpjR 8 . -CONR 3 R a , -CONRW, -SR 7 , -SOR 7 , -SOjR 7 
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-SOjNR^ 6 , -NHCOR 8 , -NR^ONRV, and -NR^O* 7 , wherein said -{C^Jalkenyl and 
-(CrCe)a]kynyl R 2 moieties may be optionally substituted by one to three R 8 groups. 

Also provided Is a compound of formula 1 wherein R 1 is selected from hydrogen, 
hydroxy, and KC-Oalkyi, optionally substituted by one to three moieties independently 
► selected from the group consisting of hydrogen, halogen, hydroxy, -CN. -(C,-C e )alkyt, -NRW, 
OR 6 . -(Cs-^cycloalkyl. -(C^)heterocydyl, -CO^, -CONRW and-CONRW; and R 2 is 
hydrogen or -(d-Oalkyl, optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(d-Oalkyl, 
KCrCeJalkenyl, -(CrC)alkynyl, -C=N-OH, -C=NO((CrCe)alky1), -NtfR 8 , -OR 8 , - 
(C*Cr)cycloaIkyl. -(CrOheterocyclyl, -CO2R 8 , -CONRW, -CONRW, -SR 7 -SOR 7 -SO^R 7 
•SOzNRW, -NHCOR 8 . -NR 8 CONR 8 R 8 , and -NR^O* 7 , wherein said -(CrC,)aikenyl and 
•(C2-Ce)alkynyl R 2 moieties may be optionally substituted by one to three R 8 groups. 

The Invention further provides a compound of formula 1 wherein R 1 Is selected from 
hydrogen, hydroxy, and -(C-Oalkyl. optionally substituted by one to three moieties 
Independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN. 
-(C^CeJelkyl. -NR 8 R 9 , -OR 8 . -(C^ 7 )cyctoalkyl, -{C^heterocydyl. -co 2 R 8 , -CONRW and 
-CONRW; and R 2 is hydrogen. 

The present invention further provides a compound of formula 1, wherein R 1 is 
- -(C,.C e )aikyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy, -CN, -{d-Oalkyi. -NR 8 R 8 , -OR 8 
-(Cs-CrJcydoalkyl, -{CrCJheterocycJyl. -CCfeR 8 , -CONRW and-CONRW; and R 2 is 
hydrogen. 

The present Invention also provides a compound of formula 1 wherein R 1 Is selected 
from the group consisting of -{CVC^Ioalkyl and -«VC)heterocydyi. optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen 
halogen, hydroxy. -CN. -(Chalky), -nr'r* .or* -^c^oalkyi, ^C 2 ^)heterocyc^yl, , 
-C02R 8 . -CONRW and-CONR 8 *; and R 2 Is hydrogen. 

The Invention also contemplates compounds of formula 1 whereto R 1 Is selected from 
-©(C-CJalkyi, -0(CVC 7 )cvcloalkyl, and ^(C^heterocyclyl, optionally substituted by one 
to three moieties Independently selected from the group consisting of hydrogen, halogen 
hydroxy, -CN. -(C-Oalkyl, -NRV. -OR 8 , -{Ca^cycloalkyl. «^)heterocyclyt, -CO* 8 ' 
-CONR 8 R 8 and-CONR 8 R 8 ; and R 2 is hydrogen. 

One embodiment of the Invention Is a compound of formula 1 wherein R 1 is -NRV 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -CN, -(Ccyalkyl, . nr6r . or6 
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-(Cs-CrJcycloalkyl, -(CrCJheterocycIyl, -COjR 8 , -CONR°R 8 and-CONR 4 * 8 ; and R 2 b 
hydrogen. 

A further embodiment of the invention is a compound of formula 1 wherein R 1 is 
selected from -SR 7 , -SOR 7 -SO^ 7 , and -SO^R* optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(C-CJalkyl, -NRW. -OR 8 , -«VC 7 )cvcloalky|, -(CrCJheterocyclyl, -CC* 8 . -CONRV 
and-CONRV; and R 2 is hydrogen.. 

The present Invention also provides compounds of formula 1 wherein R 1 is -C0 2 R 8 
-CONRV, -NHCOR 8 , -NR'CONrW. or-NR-SO^', optionally substituted by one to three' 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -(C-Oalkyl, -NR'r 9 , -OR 5 , -((VCr)cycloaikyi, -(C^Jneterocyclyl, -CC^R 8 , -CONRW 
and-CONRV; and R 2 Is hydrogen. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -{C,-Ce)alky1 
optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -NO* -CN, -{C-CJalkyt. -{CrCeJalkenyl 
-(CrCeJalkynyl. -C=N-OH. -C^fA-C^lky,), -NRV. -OR 9 , -(C^Jcyctoalkyl 
-{C^heterocyctyl, -COsR 8 . -CONR** 8 , -CONR 8 ^ -SR 7 , -SOR 7 , -SO^ 7 . -SO^R 8 ' 
-NHCOR 5 . -NR 8 CONR 8 R 8 , and -NR 8 S0 2 R 7 , wherein said -{CrCeJalkenyl and -(C^Jalkynyl 
mo(eties mav 08 optionally substituted by one to three R 8 groups; and R\is hydrogen. 
Further provided is a compound of formula 1 wherein R 2 is -(C^Jcyctoalkyl, or 
-{C^heterocycfyl, optionally substituted by one to three moieties Independently selected 
from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-Cefclkyl 
^.CoJalkenyl. -<CrC«)alkynyl, -C=N-OH, -C^NOttC-CeJalkyl). -NRV. -OR 8 . 
-{Cj.CrJcycloalkyl. -(CrC»)heterocyclyl, -COjR 8 , .-CONR 8 R e , -CONR^, -SR 7 -SOR 7 -sOaR 7 
-SO^R 8 . -NHCOR 8 . -NR'CONf^R 8 . and -NR 8 SOaR 7 wherein said ^cU)alkenyl and 
-(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; and R 1 Is 
hydrogen. 

Another embodiment of the present Invention is a compound of formula 1 wherein R 2 
is -CO^ and -CONRV optionally substituted by one to three moieties independently 

30 selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN, -(d-C^ky,, 
-(CrC 8 )alkenyl, -(Cj-Cdalkynyl, -C=N-OH. -C=NO((d-C 8 )alkvl). -NRV, -or 8 
-(Cs-Cr^oalkyl, -(Cj-CsJheterocyclyl, -COjR 8 , -CONR 8 R 8 , -CONRV. -SR 7 -s 0 R 7 -$Q-r 7 ' 
-SCNRV, •NHCOR 5 , •NR'CONR'R 8 , and -NR'SO.R 7 , wherein said -<C^)alkeny1 and 
-(CrCe^ynyl R 2 moieties may be optionally substituted by one to three R 8 groups; and R 1 is 

35 hydrogen. 
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The Invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -{CrOalkyt, optionally substituted by one to three moieties 
Independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN, 
-<C,.C 6 )ajkyl, -NRW, -or", -(CrCdcycJoalkyl. -(C^Jheterocyclyl, -CO2R 5 , -CONRV and 
5 -CONR 6 R 8 ;andR 2 ls-(C 1 -Ce)alkyl. 

The present Invention further provides a compound of formula 1. wherein R 1 Is 
-<C^Ca)alkyl, optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -(C-Cejalkyl. -nrW, -OR 9 . 
-{CC^cycloalkyt, -(CrCeJheterocyclyl. -COzR*. -CONR?R* and-CONRW- and R 2 is 
10 -(C^Ce)alkyi. 

The present Invention also provides a compound of formula 1 wherein R 1 Is selected 
from the group consisting of -{C-C.Jcycloalty and -<C^)heterocyclyl, optionally substituted 
by one to three moieties Independently selected from the group consisting of hydrogen 
halogen, hydroxy. -CN.^CrC^alkyl. -NF^R 8 , -OR 8 . -(CVCJcycIoaOcyl. -(CrCeJheterocydyi. 
15 -COzR 9 . -CONRW and-CONF^R 8 ; and R 2 is -(C-Cejalkyl. 

The invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-CK^-CeJalkyl. ^(CrCr)cycloalkyi. and -^(VCdheterocyclyl, optionally substituted by one 
to three moieties Independently selected from the group consisting of hydrogen, halogen 
- hydroxy, -CN, -(C-Oalkyl. -NR*R 9 , -OR 8 , -(Ca^cycloalkyi, KCrC^Jheterocycryl. -CC^R 8 . 
20 -CONR 9 R 6 and-CONR s R , : andR 2 ls-(C 1 -C e )allcyl. 

One embodiment of the invention Is a compound of formula 1 wherein R 1 Is -NR'fe 8 - 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CN. -(d-CeJalkyl. -NRV. -OR 8 . 
-{Cs-CrJcycIoalkyt. -(C^)heterocyclyl, -CO* 5 , -CONRW and-CONR^ 8 ; and R 2 is 
25 -{Chalky!. 

A further embodiment of the Invention is a compound of formula 1 wherein R 1 is 
selected from -SR 7 . -SOR 7 , -SO* 7 , and -SO.NR'R 9 - optionally substituted by one to three 
moieties Independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -(C-CoJaJkyl. -NR 8 R 6 . -OR 3 , -(C-CrJcycloalkyl. -(CrCJheterocyclyl. -CO* 8 , -CONR'R 8 

30 and-CONRW; and R 2 Is -(C-QOalkyl. 

The present Invention also provides compounds of formula 1 wherein R 1 is -CO* 8 
-CONRV. -NHCOR 8 , ^CONR* 8 , or -NR-SO* 7 , optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -{CrCeJalkyl. -nr»r«. -OR 8 , -(C^rJcyctoalKyl, -(CrC,)heterocyclyl, -CO* 8 , -CONR 6 R 8 

35 and-CONRV; and R 2 is -{d-CeJalkyl. 
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Also provided is a compound of formula 1 wherein R 2 is hydrogen or -{C-Oalkyl 
optional* substituted by one «o three moieties todependenHy sweated from tho^p' 

^Jalkynyi, -C=NOH, ^((CrOalkyi), -NR»R«, -or*. -(C^Jcycloalkyl 
5 ^heterocyciy,, . C 0 2 R», -CONRV, -CONrW. -SR'. -s 0 R', -ScV^S' 

m ° fete8 may 1,6 0pttona "y by one to three R 8 groups; and R 1 Is -(C-C^lkyl 

Further provided is a compound of formula 1 wherein R 2 is -(C^cydoalkyl or 
KC^Jheterocyclyl. optionally substituted by one to three moieties Independently selected 
from .he greup consisting of hydrogen, halogen, hydroxy, -N0 2 , -CN, -(C^lky, 
^CJaJkenyl, -{C^lkynyl, -C=N-OH. -O^O^^Iky.), - N rW, ^ 
HC^Jcydoalkyl, K<^)heterocyclyl, -CC^R* OONfiht. -CONFER 8 , -SR r -S0R T -SO r'' 

(CrCJeftynyl "Wtelies inay.be optionally substituted by one to three R 8 groups; and R 1 Is 
«s •(CfCejalkyl. 

pother embodiment of the present invention is a compound of formula 1 wherein R 2 

L^tTJ* NR 0Pttona " y by " t0 moi *** <»d*P«den<ly 

seteded from the group consisting of hydrogen, halogen, hydroxy, -NO, -CN, ^Jalkyl. 

20 ^ ■ C=fW3H> ^^-CeJalKyl), -NR'R 6 , -OR», 

-(Cs.C.Jcydoalkyl. ^C^heterocycryl. -CO^ 8 , -CONRV. -CONR'r 8 , -SR 7 -sor' -SO R 7 

•^Jalkynyl R* moieties may be optionally substituted by one to three R» groups; and R 1 is 

2S h\nt PrOVided 18 3 C ° mP0Und ° f formUla 1 Wher8,n R1 ,S Mrogen 

25 hyoroxy, and -(C^W. optfonaily substituted by one to three moieties IndepeZ^ 
fleeted from the group consisting of hydrogen, halogen, hydroxy. -CN. -<C,-C.)alky., -NRV, 
■OR. -<C^cydca< M . -(C^)heterocycryl. -CO.R*. -CONR^ and-CONRV- R* ,s 

selected from the group consisting of hydrogen, halogen, hydroxy. -NO, -CN, -(C.-C.tef.J 
-(^CrJcycloalkyl. -(C^Jheterocyclyl. -C0 2 R«, -CONRW, -CONRV, -SR 7 -SOR 7 -SO R 7 
KCVOalkynyt R> moWtes ^ te ..^^ by ^ fc ^ n fc 

The invention further provides a compound of formula 1 wherein R 1 Is selected from 
hydrogen, hydroxy, and -(C^lKy,. opttenaHy substituted by one to three moieties 
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Independently selected from the group consisting of hydrogen, halogen, hydroxy, -CN 
KC,.Ce)aikyl. -WRV. -OR 9 , -(Cs-Crjcydoalkyl. -(C^heterocydyl, -CO^, -CONR 1 * 8 and 
-CONRV; R 2 Is -(C-C^alkyl; and n is 1 . 

The present invention further provides a compound of formula 1. wherein R 1 is 
-(CAJalkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN, -(C-CJalkyl, -NRV -OR 5 
^C,)cycloalkyl. KC^Jheterocvclyl, -CCy? 8 , -CONRV and-CONRV; R 2 | 8 -fC^lalkvl' 
andnlsl. 



The present Invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -((^Jcyctoaikyf and -(C^ e )heterocyc.yl, optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen 

^£2^* ***2**«*- ^ KC^^oaiK,. ^ Nnw ' 
•COft, -CONRW and-CONR V; R 2 fe -<C,-C 6 )alkyl; and n is 1 . 

The Invention also contemplates compounds of formula 1 wherein R 1 Is selected from 
-OCC-Oalkyl, -O^Jcycloalkyl. and -0(C^)heterocyclyl. optionally substituted by one 
to three moieties Independently selected from the group consisting of hydrogen, hatogen 
hydroxy JiN. -(C-CJalkyl. -NRV, -OR». -(C^cyc.oafcyl. -(C^)heterocydy.. W 
-CONRWand-CONRV;R 2 te -(C ) -C,)a.k y i;andnte1. 

One embodiment of the invention is a compound of formula 1 wherein R 1 is -NR V 
optionally substituted by one to three moieties Independent* selected from the group 
consisftng of hydrogen, halogen, hydroxy. -CN, -(C-CeJalkyJ. -NR 6 R 6 -OR 8 
-(C».C 7 )cycloalkyl, -<<VC,)heterocyclyl, -CO^, -CONRV and-CONRV; R 2 | s -{C^telkvl' 
andnlsl. ^ 

A further embodiment of the invention is a compound of formula 1 wherein R 1 b 
selected from -SR , -SOR'. -SO.R 7 , and -S0 2 NR 8 R 8 ' optionally substituted by one to three 
moieties independently ^elected from the group consisting of hydrogen, halogen, hydroxy. 
-CN, -(C^lkyi, -NROR 8 , -OR 3 . -(CrCr^oalkyl, -(C^heterocyclyt, -CO* 8 , -CONRV 
and-CONF^R 8 ; R 2 is ^Ct-Oalkyl; and n Is 1 . 

The present invention also provides compounds of formula 1 wherein R 1 Is -cOsR 8 
-CONRV, -NHCOR 6 , -NR 8 CONRV. or -NR 6 S0 2 R 7 , optionally substituted by one to three' 
moieties Independently selected from the group consisting of hydrogen, halogen, hydroxy 
-CN. -{C-Cejalkyl. -NR 6 R 8 , -OR 8 , -(C^Jcycloalkyl, -<C^)heterocyclyl, -CC^R 5 . .CONRV 
and-CONR°R 8 ; R 2 Is -{CrCeJalkvl; and n is 1 . 

Also provided Is a compound of formula 1 wherein R 2 is hydrogen or KC-Cjalkyl 
optional substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. ^O, -CN, -(C-Cejalkyl, -(CrCeJalkenyl, 
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■{Ca-CeJalkynyl, -C=NOH, ^N-OflC^JatJcyl), -NRV. -OR 8 , -(C,-C 7 )cycloaJkyl, 
-{(^.CeJheterocyclyl. -COjR 8 , -CONR 8 R 8 , -CONRW, -SR 7 , -SOR 7 , -SO* 7 , -SOjNR'R 9 , 
-NHCOR 8 , -NR'CONRW. and -NR a S0 2 R 7 , wherein said -(C r C 9 )aIkeny1 and -{C^Oalkynyi 
R moieties may be optionally substituted by one to three R 5 groups; R 1 is -{C-CJalkyl: and n 
5 b 1. 

Further provided is a compound of formula 1 wherein R 2 is -(<VCr)cyciOalkyi, or 
-(C^CeJheterocyclyl, optionally substituted by one to three moieties Independently selected 
from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-Oalky). 
•{C^Celalkenyl. -{CrCeJalkynyl. -ON-OH, -C=hW((<VC«,)alky1), -NR*R 9 . -OR 9 . 
-(C^C 7 )cycloalkyl, -(CrCo^eterocydyl. -COjR 6 . -CONRV. -CONFfi* 9 -SR 7 -SOR 7 -SO* 7 
-SO^rW. -NHCOR 5 , -NR 5 CONR 5 R 9 , and -NR'SO.R 7 . wherein said ^C^Jalkeny! and 
KCrC 9 )alkynyl R 2 moieties may be optionally substituted by one to three R 5 groups- R 1 is 
-(CrCtelkyfcandnisl. 
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Another embodiment of the present invention is a compound of formula 1 wherein R 2 
is -COzR 8 and -CONR^ optionally substituted by one to three moieties Independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(C-QOalkyl, 
-{CrCJalkenyl, -(CrOalkynyl, -C=N-OH, -C=N-0((C 1 -C e )alkyl), -NR 6 R 6 t .or"' 
^CsA)cvcloalW,-<CVC 8 ^ .sr 7 _sor 7 _ S02R t' 

-SC^rV. -NHCOR 9 . -NROconrV, and -NRW, wherein said ^Jalkenyl and 
-{C^Mkynyl R 2 moieties may be optionally substituted by one to three R 5 groups- R 1 is 
-(C,-Ce)alky1;andnis1. 

The invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -fA-Oalkyf, optionally substituted by one to three moieties 
Independently selected from the group consisting of hydrogen, halogen, hydroxy -CN 
-{CCeJalkyl. -NR'R 6 . -OR 8 . -(C^Jcyctoalkyi. -{CrCJheterocyclyl. -COzR 5 . -CONRW and 
-CONR'R*; r 2 is -(Ci-Ce)alkyl; and n is 1. 

The present Invention further provides a compound of formula 1. wherein R 1 ls 
-(^.CaJalkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN, -<C,-C 9 )alkyl, -NR 8 R 9 OR 8 
-(C^CrJcycloalkyl. -<C^)heterccyclyl. -CO**, -CONR 9 R 9 and-CONR^; R 2 Is -(C-CeJaJkyt 
and n is 1. 

The present invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -(Ca-^cloaikyl and -(C^)heterccycly1. optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen 
halogen, hydroxy -CN. -(C^Jalkyl. -NRV. -OR 8 , -(C^cycloamyl, -(C r C 9 )heterocyd y 1, , 
-CO^, -CONR'R 9 and-CONR'R 9 ; R 2 is -(CrCeJaJkyl: and n is 1. 
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The invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-OfC-CJalkyl. -0(C3-C r )cydoalkyl. and -OtCrCeJheterocyciyl. optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen 
hydroxy, -{C^lkyt, -nrW, -OR 8 , -(C^Jcycloalkyl. -(CrOheterooydyf, -CC* 8 , 
5 -CONRW and-CONR 8 R 8 ; R 2 is -(C-CJalkyl; and n is 1. " 

One embodiment of the invention Is a compound of formula 1 wherein R' is -NRV 1 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CN, KC-CeJalkyl, ^ r8r « ^ 
10 ^ 3 " C ^ Cl0alky '' ^ C ^) be,w ocyciy'. -CQjR 5 , -CONRW and-CONR 8 *; R 2 Is -(CrC^kyJ;' 

A further embodiment of the invention is a compound of formula 1 where* R' is 
selected from -SR 7 . -SOR 7 , SOJ?, and -SOjNrV- optionally substituted by one to throe 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
•CN, -(C-CeJalkyt, -NRV. -OR 8 , -{CrOcyctoalkyl, -{CrC.Jheterocyclyl, -CC^R 8 . -CONR'R 8 
15 and-CONRV; R 2 is -(C-Cejalkyl; and n is 1. 

The present invention also provides compounds of formula 1 wherein R' is -COjR 8 
-CONRW, -NHCOR 8 , -^CONRV, or -NR'SO* 7 , optionally substituted by one to three" 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CM. -(d-CeJalkyt, -NRV. -OR 8 , -{C^Jcycloalkyl, -(CrC^eterocyclyl. -COjR 8 -CONRV 
20 and-CONR 8 R 8 ;R 2 is-(C 1 ^)alltyl;andnls1. 

Also provided is a compound of formula 1 wherein R 2 Is hydrogen or -(C,-C e )alkyl 
optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -NO* -CN, ^-C^lkyl, -(C^Jalkenyl. 
-(C^Oalkynyl. -C=N-OH. -C-N-OaC-CeJalkyl). -NR?R 8 -OR 5 , -{C^Jcyctoalkyl 
25 -(C*C B )heterocyclyl. -CO* 8 . -CON^R 8 , -CONRV, -SR 7 . -SOR 7 . -SO* 7 . -SQ.NR-R 8 ' 
-NHCOR 8 . -NR 5 CONR 5 R 8 , and -NR 6 S0 2 R 7 , wherein said -((VCe)alkenyl and -((VC,)alkynyI 
motelies 06 optionally substituted by one to three R 8 groups; R 1 is -(C,-Ce)aikyl; and n 



30 



is 1. 



Further provided Is a compound of formula 1 wherein R 2 is -<CrCr)cycloaJkyl. or 
-(C^CJheterocyclyl, optionally substituted by one to three moieties Independently selected 
from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN. -(CrCJalkyl. 
-((^alkenyl. -(C^Jalkynyl. -C=N-OH. -C=fW((C,-Ca)alkyl). -NRV, OR 8 . 
-{C^C 7 )cycloa[kyl. -(C^Jheterocyclyl, -CO* 5 , -CONR^ 8 -CONR^, -SR 7 , -SOR 7 -SO* 7 
-SO.NRW, -NHCOR 8 , -NR 8 CONR s R 8 , and -NR 8 S0 2 R 7 , wherein said ^Cejalkenyt and 
35 -(CrCaJalkynyf R 2 moieties may be optionally substituted by one to three R 8 orouos- R< Is 
-(C,-C,)alkyl;andnis1. 
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pother embodiment of the present Invention is a compound of formula 1 wherein R 2 
b -CO,* and -CONR*' optionally substituted by one to three moieties independents 
selected from the group consisting of hydrogen, haiogen. hydroxy. -NO* -C N . -(C,-C a )alkyl. 
HC^Jalkenyi. -<C r Ce)aJkyny1, -c=N-OH, -C=rW((CH^)alkyl). . N rV. -OR 3 
H^Jcycloalkyl.-^ 7 " 

^-^•■^^^^ v^nse^^^enZ; 
KCrC^alkynyt-R* moieties may be optionally substituted by one to three R 6 groups- R 1 is 
-(C,-C6)alkyl;andnls1. P * B 

Ateo provided is a compound of formula 1 wherein R< is selected from hydrogen 
hydroxy, and KC^kyl. ODfional)y subsWuted by one to ^ ' 

seated from the group consisting of hydrogen, halogen, hydroxy. -CM. -(CH^kyi, ^ 
-OR 8 , KC^^oalkyl. -(CrC.^eterocydyl. -CO^, -CONRV and-CONRW- R 2 fe 
hydrogen or -(C-COa.kyl. optionally substituted by one to three moieties independents 
selected from the group consisting of hydrogen, haiogen. hydroxy. -NO,. -CN. -(C^lkyi, 
15 HCrCeJalkenyi. -(<VC e )a.kynyi. -C^NOH. -C^OWC^kyl). -nr^, ^ 
-(C>C 7 )cycloalkyl. -(C^)heterocycryt. -CO^. -CONRW, -CONRV. -SR' -SOR 7 -SCR'' 

^Sl^F* " nr6conr5r • ^ - NR5s0jR • ^-^T- 

-{CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R» groups; and n is - 

The invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -(C,-C e )alkyl. optionally substituted by one to three moieties 
independents selected from the group consisting of hydrogen, halogen, hydroxy -CM 

t^STJ^' ^ <C ^^^' ^)heterocyc.y;. -CO*», ^ONRV and 
-CONR R"; R* is hydrogen; and n is 1 . 

The present invention further provides a compound of formula 1. wherein R 1 is 
-(C.CeJalky.. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN, ^-CeJalkyi. -NRV. -OR« 
-{^Jcycloalkyl. -(C^)heterocycryl. -COaR 3 , -CONR 3 R 3 and-CONR 6 *; R 2 | 8 hydrooen' 
andnlsl. 7 

The present invention also provides a compound of formula 1 wherein R 1 Is selected 
from the group consisting of -^cyctoalkyi and -<CrC)heterocyciyl. optionally substituted 
by one to three moieties Independently selected from the group consisting of hydrogen 
hatogen, hydroxy -CN. ^-CJalkyi. -NRV. -OR 3 , ^cyctoaikyl. ^neterocycly," 
-CC^R 8 .-CONR 6 R 8 and^ONRV;R 2 is hydrogen; and nisi 

-ore cT^TT C ° ntemp,ateS C ° mp0UndS * fomiu,a 1 R1 18 from 
-O^-CeJalkyl. -O^Jcycloalkyl. and ^Cr^Jheterocydyf. optionally substituted by one 
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to three moieties Independently selected from the group consisting of hydrogen, halogen 
hydroxy, -CN, -(C-C^kyl, -NRW, -OR 4 , -(C^cycioalkyl, -(C^heterocyclyl, -C0 2 F? 
•CONRW and-CONRV; R 2 is hydrogen; and n is 1 . 

One embodiment of the invention Is a compound of formula 1 wherein R 1 Is -NR'R* 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CN, -(C-Oalkyl. -NRV, -or 8 , 
-(C^Jcycloalkyl. -(C r C 9 )heterocyclyl, -CQjR 6 , -CONRW and-CONRW; R 2 is hydrogen! 
and nisi. 

A further embodiment of the Invention is a compound of formula 1 wherein R 1 is 
selected from -SR 7 , -SOR 7 , -SO*', and -SO^R* optionally substituted by one to three 
moieties Independently selected from the group consisting of hydrogen, halogen, hydroxy, 
■CN, -(Cn-Oalkyl. -NRW. -OR 8 , -{C^Jcydoalkyt, -(CrOheterocyclyl, -COaR 8 . -CONRW 
and-CONRV; R 2 is hydrogen; and n Is 1. 

The present invention also provides compounds of formula 1 wherein R 1 is -COjR 8 
15 -CONRV. -NHCOR 8 . -NR'CONRV. or -NR^OaR 7 . optionally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy 
-CN. -(C^Cefclkyl, -NR'r 8 , -OR 8 . -(C^Jcydoalkyl, -(CrC.Jheterocydyl, -CO2R 8 . -CONRW 
and-CONRV; R 2 is hydrogen; and n is 1. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(C-CeJalkyl 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(C-Oalkyl, -(Ca-Oalkenyl 
-(Ca.CeJalkynyl, -C=N-OH, ^N-CKtC-Ce^lkyl), -NRW, .or*, -{Ca-Cjjcycloalkyl - 
(CaAJheterocyclyl. -CO.R 5 , -CONrW. .CONRW. -SR 7 . «)r', .30^7 
-NHCOR 8 . -NtfcONRV. and -NR'SO* 7 , wherein said -{(VCJalkenyl and -lca-C.)alkyny, 
R* moeties may be optionally substituted by one to three R 8 groups; R 1 is hydrogen; and n Is 

Further provided Is a compound of formula 1 wherein R 2 is -(CrCrJcycloalkyl, or 
-(CaAJheterocyclyl, optionally substituted, by one to three moieties Independently selected 
from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN. -(C-CJalkyi. 
30 -(CfrCoJalkenyl. KCj-CeJalkynyl, -ON-OH. -C=N-0((C,-C 9 )alky1). -NRW. .OR 8 . 
-(Ca^cycloalkyl, -((VCaJheterocyclyf. -COaR 8 , -CONR 8 R 8 , -CONR 8 R 8 , -SR 7 -SOR 7 ^q 2 R 7 
-SOaNR'R 8 , -NHCOR 8 , -N^CONR^, and -NR^R 7 . wherein said -{CrOalkenyl and' 
-(Cj-CaJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is 
hydrogen; and n is 1. 

35 Another embodiment of the present invention is a compound of formula 1 wherein R 2 

Is -COaR 8 and -CONR 8 R* optionally substituted by one to three moieties independently 
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selected from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN. -(C^Jalkyl. 
-{CrCeJalkenyl, -(Cj-C^aJkynyl, -C=N-OH. -C=N-0((C 1 -C 8 )aIkyl). -NR 5 R 6 , -OR 8 , 
-{COcydoalkyl, -(C^Jheterocyclyl. -CC^R 5 , -CONRV, -CONRW, -SR 7 , -SOR 7 , -SCfeR 7 , 
-SOjNRV, -NHCOR 3 , -NR^ONR 5 *, and -NR^R 7 , wherein said -(CrCeJalkenyt and 
5 -{CrCe)alkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 Is 
hydrogen; and n is 1. 

Also provided is a compound of formula 1 wherein R 1 is selected from hydrogen, 
hydroxy, and -<C,-Ce)alkyl, optionally substituted by one to three moieties Independently 
selected from the group consisting of hydrogen, halogen, hydroxy, -CN, -(C-CaJalkyl, -NR 9 R e , 

10 -OR 6 . -(CrCzJcydoalkyl, -(CrCeJheterocyclyl. -COzR 5 , -CONRW and-CON^R 8 ; R 2 is 
hydrogen or -((^-Cgjalkyl, optionafly substituted by one to three moieties Independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -<C,-Ce)aikyl. 
-{CrQ^lkenyl. -(CrCOalkynyl. -C=N-OH, -C=N-0((C,^)alkyt). -NRW, -OR 5 . 
-(C 3 .C 7 )cycloalkyl 1 -(CrC9)heterocyclyl, -CO2R 5 , -CONRV, -CONRW, -SR 7 , -SOR 7 , -S0 2 R 7 . 

15 -SOaNR'R 8 . -NHCOR 5 . -NRPconrW. and -NR^R 7 , wherein said -(C^Jalkenyl and 
-(CrCe)alkynyi R 2 moieties may be optionally substituted by one to three R 5 groups; aid n is 
2. 

The Invention further provides a compound of formula 1 wherein R 1 Is selected from 
. hydrogen, hydroxy, and -(C-CeJalkyl, optionally substituted by one to three moieties 
20 independently selected from the group consisting of hydrogen, halogen, hydroxy, -CN, 
HCCeJalkyl. -NRV. -OR 8 . -<CrC 7 )cycloalkyl, -(<VC„)heterocydyl, -COjR 8 , -CONR 8 R 8 and- 
CONR'R 9 ; R 2 is -(C-C^aikyl; and n is 2. 

The present Invention further provides a compound of formula 1, wherein R 1 is 
-(C,.C«)alkyl, optionally substituted by one to three moieties independently selected from the 
25 group consisting of hydrogen, halogen, hydroxy, -CN, -(Ci-C B )alkyl, -NR 5 ^, -OR 5 . 
-(C3.C 7 )cydoalkyl, KCrCsJheterocyclyl, -COjR 8 , -CONRV and-CONRW; R 2 is -(d-CeJalkyl; 
and n Is 2. 

The present invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -<C3-C 7 )cycJoalky1 and -{CrCaJheterocyclyl, optionally substituted 
10 by one to three moieties Independently selected from the group consisting of hydrogen, 
halogen, hydroxy, -CN. -<CrC,)alkyl, -NRV, -OR 8 , -(CrC 7 )cycloalkyl. -<C r C,)heterocyclyl, , 
-COaR 5 , -CONRV and-CONtfR 8 ; R 2 is -(C,-C e )alkyl; and n is 2. 

The invention also contemplates compounds of formula 1 wherein R' Is selected from 
-OfCrCdalkjrf. -OtCs-CyJcycloalkyf, and -©(CrCJheterocyclyl, optionally substituted by one 
5 to three moieties Independently selected from the group consisting of hydrogen, halogen, 
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hydroxy, -CN, -^-Cejalkyl, -NtfR 8 , -OR 8 , -(CrCrJcycloalkyl. -(CrCeJhetemcyclvl, -CC* 6 
-C0NR 6 R 9 and-CONR 6 R 8 ; R 2 is -(d-CJalkyl; and n is 2. 

One embodiment of the Invention is a compound of formula 1 wherein R 1 is -NRV- 
optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -CN, -<C,-Ce)alkyl. -nr'r* .or 8 , 
^CjX^cycloalkyl. -(C 2 -C„)heterocyclyl 1 -COiR 8 , -CONRV and-CONR 3 ^ R 2 is -(C-CslalkW 
andnis2. ' 

A further embodiment of the invention is a compound of formula 1 wherein R 1 Is 
selected from -SR 7 , -SOR 7 . -SO* 7 , and -SC- 2 NRV opbonally substituted by one to three 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(C-Cejalkyl. -NRV. -OR 8 , -(CrC,)cydoalkyl. -(CrQiJheterocyclyl. -CCfeR 8 . -CONFER 8 
and-CONRV; R* ig -(C,-Ce)alkyl; and n is 2. 

The present invention also provides compounds of formula 1 wherein R 1 Is -cOjR 8 
-CONR^ 8 , -NHCOR 8 , -N^CONR 8 ^. or -NR 5 S0 2 R 7 , optionally substituted by one to three" 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(C-CeJalkyt. -NR S R 8 , -OR 8 , -(CrC^toalkyl. -(Cr^heterocydyl, -COjR 8 . -CONRV 
and-CONR^ 8 ; R 2 is -(C-CeJalkyl; and n is 2. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(C-Oalkyl, 
optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy. -NO* -CN, -<C,-C 8 )alkyl. -(CrCeJalkenyl 
-(C^alkynyl. -C=N-OH. -C=N^(( Cr ^)alkyl), -NRV, -OR 8 , K<^)cycloalkyl 
KC*C,)hetercovclyl, -C0 2 R 8 , -CONRV, -CONRV, -SR 7 , -SOR 7 , -SO* 7 , -SO^R^ 8 
NHCOR 8 , -NR 8 CONR s R 8 and -NR 8 S0 2 R 7 , wherein said -<CVC 8 )alkenyl and -(C^CJalkynyl 
ma y 00 °P«onally substituted by one to three R 8 groups; R 1 te -(CrCJalkyl; and n 

25 is 2. 

Further provided is a compound of formula 1 wherein R 2 is -(C^Jcycloalkyi, or 
-{C 2 .C 8 )hetBrocyclyl, optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. KC-C^kyl. 
-(C^Oalkenyl, -(CrOalkynyl. -C=N-OH, -C=N-0((C 1 -C 8 )alkyl), -NR'R 8 , -OR 8 ] 

30 -(Cs.C r )cycloalkyl, -(CrC^eterocydyl, -CC^R 3 . -CONRV. -CONRW -SR 7 -SOR 7 -SO* 7 
-SO^R 8 , -NHCOR 5 , -NR'CONR'R 8 , and -NR 8 S0 2 R 7 , wherein said -<C^)alkenyl and 
-(CrCeJalkynyl R 2 moieties may be optionally substituted by one to three R 8 groups- R 1 is 
-(C-CeJalkyl,- and n is 2. 

Another embodiment of the present invention is a compound of formula 1 wherein R 2 

35 is -CO* 8 and -CONFER 8 optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -{CrOalkyt. 
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-(CrCB)alkenyJ, -(CrCe)alkynyl. -C=N-OH, -CshK^^-CJalkyJ). -NRW. -OR 6 , 
-(Cs.C7)cycIoalkyl, -{CrCoJheterocyclyl. -CO* 8 , -CONRV, -CONFER*, -SR 7 -s 0 R t -SO* t 
-SQ.NRV, -NHCOR 8 , -NR'conr'r 8 , and -NrfSQ*', wherein said ^Jalkenyl and' 
-(CrCjalkynyl R 2 moieties may be optionally substituted by one to three R* groups; R 1 is 
5 -{Ci-CeJalkyl; and n is 2. 

The Invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -(d-OOalkyl, optionally substituted by one . to three moieties 
Independently selected from the group consisting of hydrogen, halogen, hydroxy. -CN. 
KC,.Ce)alkyl, -nrSr*. .or 8 , -(C^Jcydoalkyl, -(CrC,)heterocyclvt, -CO* 8 . -CONR'r 9 and 

10 -CONRWi^ls^C-Ca^kyl^ndnls^ 

The present invention further provides a compound of formula 1, wherein R 1 Is 
-(dANkyl, optionally substituted by one to three moieties Independently selected from the 
group consisting of hydrogen, halogen, hydroxy, -CN, -(C^aHtyl, -NR B R 8 , -OR 3 
-{Ca-CrJcyctoalkyl. -{CrC^eterocyclyl. -CO* 5 , -CONRV and-CONRW; R 2 is -(C-CeJaikyl- 

15 and n is 2. 

The present Invention also provides a compound* formula 1 wherein R 1 Is selected 
from the group consisting of -(CrC.Jcycloalkyl and -(C^heterocyclyl. optionally substituted 
by one to three moieties Independently selected from the group consisting of hydrogen 
halogen, hydroxy. -CN. -{C-Oalkyl, -NR'r', -OR*, -{CrCrJcycIoalkyl. -(CrOheterocyclyl 
20 -CO*'. -CONRW end-CONR 9 *; R 2 fe -(d-Oalkvl; and n Is 2. 

The invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-OCCrCJalkyl. -0((VC r )cyctoalkyl. and -OfC^heterocyclyl. optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen, 
hydroxy. -CN, -{C-CeJaJkyt. -NR'R 8 , -OR 8 , -{C^Jcyctoalkyl. -(C^Jhetemcyclyi. -CO* 8 . 
25 ^NR s R 8 and^ONR 8 R 8 ;R 2 is-(C 1 ^ 6 )alky| : andnis2. 

One embodiment of the Invention is a compound of formula 1 wherein R 1 Is -NRV- 
optionally substituted by one to three moieties independently selected from the gmup 
consisting of hydrogen, halogen, hydroxy. -CN, -<C r C,)aIky1, -NR'R 8 , -OR 8 . 
-<C3.C,)cvcloalkyl. -(C^heterocyclyl, -CO* 8 , -CONRV and-CONR'R 8 ; R 2 is -(Chalky!; 
30 and n is 2. 

A further embodiment of the invention is a compound of formula 1 wherein R 1 is 
selected from -SR 7 , -SOR*. -SO*', and -SCNR* 8 ' optionally substituted by one to three 
moieties Independently selected from the group consisting of hydrogen, halogen, hydroxy 
-CN. -{C-CeJelkyl. -NR 8 R 6 , -OR 8 , -(CrOcydoalty. -(C^^heterocyclvl, -CO**. -CONRW 
35 and-CONRW^bKCrCeJalkyliandnisZ 
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The present Invention also provides compounds of formula 1 wherein R 1 is -COjR 8 
•CONRV, -NHCOR 8 , -NtfcONR 8 *. or -NRW, optionally substituted by one to three" 
moieties independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(C-CJalkyi, -NR'r 6 , -OR 8 , -(CrC r )cycloalkyl. -(Cr^Jheterocyclyl, -COzR 8 , -CONR^ 
5 and-CONR^-.^isKC-Oalkyliandnisa. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(C-QOalkyl, 
optionally substituted by . one to three moieties independently selected from the group" 
consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-QOalkyl, -(C^Jalkenyl. 
-(C^Oaikynyl. -C=N-OH. -^N-OKd-CeJalkyl). -NR^R 6 , -OR 8 . -{C^Jcydoalkyl, 
10 -<C*C,)heterocyclyl. -C^R 6 . -CONFER 6 , -CONRW, -SR 7 . -SOR 7 , -SOjR 7 . -SOjNR^R 8 . 
-NHCOR 8 , -NR 8 CONR 8 R 8 . and -NtfSOsR 7 , wherein said -{CrC^enyl and -icVOalkynyi 
R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is -(d^lkyl; and n 
is 2. 

Further provided is a compound of formula 1 wherein R 2 is -(CrC 7 )cycioalkyl. or 
15 -(C*C,)heterocyclyl. optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy, -NO* -CN. -(C-Oalkyl, 
-{CaAJalkenyl, -(Cj-Cejalkynyl, -C=N-OH, -ON-CtfC-Ce)alkyl), -NRV, -or 5 , 
-((^)cycloalkyl.-(^ 

-SO^RV, -NHCOR 8 , -NR'CONROR 8 , and -Ntfso* 7 , wherein said -(CrC)alkenyl and 
20 -{CjrCeyalkynyl R 2 moieties may be optionally substituted by one to three R B groups; R 1 is 
-<C 1 -C 6 )alkyl;andni3 2. 

Another embodiment of the present invention Is a compound of formula 1 wherein R 2 
is -COaR 8 and -CONRW optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-CJalkyl, 
25 -(CrOalkenyl, -(CrC 8 )alkynyl, -C=N-OH, -C=N-O((C 1 -C 0 )alkyl). -NR 8 R a , -OR 8 , 
-(C^cycloalkyl, -(CrC B )heterocycIyl. -COjR 5 , -CONRW, -CONRW, -SR 7 . -SOR 7 -SOjR 7 
-SO.NRV. -NHCOR 8 . -wtfcONR'R 6 , and -N^SO^ 7 , wherein said -VrC&Ltfi and 
-{Ca-CaJalkynyl R 2 moieties may be optionally substituted by one to three R 5 groups; R' Is 
-(C 1 -C s )alkyl;andni8 2. 

30 Also provided is a compound of formula 1 wherein R 1 is selected from hydrogen, 

hydroxy, and -(C,-Ce)alkyl, optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -CN, -(C-CJalkyl. -NRV, 
-OR 5 , -{C 3 -C 7 )cycloalkyI. -(CrCsJheterocydyl, ^OaR 8 , -CONRV and-CONR s R 8 ; R 2 fe 
hydrogen or -<C^C a )alkyl, optionally substituted by one to three moieties independently 

35 selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-Ctfttyl. 
-{C^Jalkenyi. -(CVCJaikynyl, -C=N-OH, -C^-OWC^eJalkyl), -NRV, -OR 8 , 
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-(CCrJcydoalkyt, -<CrC 8 )heterocyclyl, -COjR 8 , -CONR^ 6 , -CONR^, -SR 7 , -SOR 7 -SOjR 7 
-S02NRV. -NHCOR 5 , -NR 8 CONR 9 R». and -NR^R 7 , wherein said -(CrCJalkenyl and' 
-{CrCeJalkynyl R 2 moieUes may be optionally substituted by one to three R 8 groups; and n Is 
2. 

The invention further provides a compound of formula 1 wherein R 1 is selected from 
hydrogen, hydroxy, and -(CrCe)alky1, optionally substituted by one to three moieties 
independenlly selected from the group consisting of hydrogen, halogen, hydroxy, -CM. 
-fC,.C)alkyl. -NRW, -OR 8 , -{CrCrJcycloalkyl. -(CrC^heterocyclyl, -COaR 8 . -CONRW and 
-CONR 9 R s ; R 2 is hydrogen; and n is 2. 

The present invention further provides a compound of formula 1, wherein R 1 is 
-(C,A)alkyl. optionally substituted by one to three moieties independently selected from the 
group consisting of hydrogen, halogen, hydroxy, -CN, -<Ci-Ce)alkyl. -NtfR 6 , ^ 
-(Cs.C 7 )cycloalkyl, -<<^)heterocyclyl, -COaR 8 , -CONRW an<W0NR 9 R a ; R 2 is hydrogenl 
and n is 2. 

The present Invention also provides a compound of formula 1 wherein R 1 is selected 
from the group consisting of -<C,-C 7 )cycloalkyl and -(CVC,)heterocyclyl, optionally substituted 
by one to three moieties independently selected from the group consisting of hydrogen 
halogen, hydroxy, -CN, -{C-Cejalkyl. -NR^ 8 , -OR*, -(C^cycloaikyf, -{Ca-C^heterocyclyl, 
-COaR 8 , -CONR 8 R ft and-CONR 8 R 8 ; R 2 is hydrogen; and n is 2. 

The invention also contemplates compounds of formula 1 wherein R 1 is selected from 
-O^-QOalkyl, -C<C^)cycloalkyl, and -OfC^Jheterocyclyl, optionally substituted by one 
to throe moieties Independently selected from the group consisting of hydrogen, halogen 
hydroxy, -CN, K^-Cejalkyl, -NR* 8 , -OR 8 , KCrC.Jcycloalkyt, -(C^heterocyclyl, -COaR 8 
-CONtfR 8 and-CONRW; R 2 Is hydrogen; and n Is 2. 

One embodiment of the invention is a compound of formula 1 wherein R 1 is -NR'R 6, 
optionally substituted by one to three moieties Independently selected from the group 
consisting of hydrogen, hatogen, hydroxy. -CN, -iC-Ce)alkyl, -NRW, -OR 6 . 
-(Cs-^cyctoalkyl, -(CrC B )heterocyclyl, -CO2R 8 . -CONRW and-CONRW; R 2 fe hydrooen' 
andnbZ 

A further embodiment of the Invention is a compound of formula 1 wherein R 1 is 
selected from -SR 7 , -SOR 7 , -S0 2 R 7 , and -SO^R 8 - optionally substituted by one to three 
moieties Independently selected from the group consisting of hydrogen, halogen, hydroxy. 
-CN. -(C-CJalkyl. -NR 8 R*. -OR 8 , KC^Jcyctoalkyl. -((VOheterocyclyl. -COaR 8 . -CONRV 
and-C0NR 8 R 8 ; R 2 is hydrogen; and n is 2. 

The present Invention also provides compounds of formula 1 wherein R 1 is -COaR 8 
-CONRV, -NHCOR 8 , -t^CONRW, or ^so* 7 , optionally substituted by one to three 
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moieties independently selected from the group consisting of hydrogen, halogen, hydroxy, 
-CN, -{C-OaHcyl, .NR a R e , -OR», ^CrC r )cycloalkyl. -(CrOheterocyclyl, -CQaR 9 , -CONFER 6 
andOONRV; R 2 is hydrogen; and n is 2. 

Also provided is a compound of formula 1 wherein R 2 is hydrogen or -(C-CaJalkyl 
optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -NO* -CN, -{d-CJalkyl, -{CrCeJalkenyl 
-{CrOa&ynyl, -C=N-OH, ^hWa^-OalkylX -NRW, -OR 8 , -(C^Jcydoalkyl 
-{C^C^Jheterocyclyl. -COjR 8 . -CONRV, ■CONRW. -SR 7 , -SOR 7 . -SOjR 7 -SOaNRv' 
-NHCOR 8 , -NR'CONRV. and -NR 8 S0 2 R 7 wherein said -(C^alkenyl and -icrCeJalkynyi 
motefles 156 optionally substituted by one to three R 9 groups; R 1 is hydrogen; and n is 

2. 

Further provided is a compound of formula 1 wherein R 2 is -(Cj-Crjcycloalkyl, or 
-(C^Jheterocyclyl. optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN. -(C-CJalkyl. 
-{C^CeJalkenyl. -(CrC^alkynyl, -ON-OH, -C^-O^-C^lkyf). -NR 5 R 6 . -OR 6 ] 
-(Cj-CrJcycloalkyl, -{CrC^heterocyclyl, -COzR 5 , -CONRW, -CONR 8 ^, -SR 7 , -SOR 7 -SOaR 7 
-S0 2 NR»R». -NHCOR 8 , -NR s CONR 6 R 6 , and -NR 9 SC^R 7 , wherein said -{CJrOalkenyl and 
-<CrCe)alkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 Is 
hydrogen; and n is 2. 

Another embodiment of the present Invention is a compound of formula 1 wherein R 2 
is -CO^ end -CONR 8 R 8 optionally substituted by one to three moieties independently 
selected from the group consisting of hydrogen, halogen, hydroxy. -NO* -CN, -(C-CJalkyl, 
-{CrCoJalkenyl, -(CrCa)alkynyl. -C=N-OH, -C^-OfCC^Jalkyl), -NF^R 8 , -OR 5 . 
-(Cs-CrJcycloalkyl. -(C^C,)heterocyclyl. -COsR 9 . -CONFER 8 , -CONR^ 8 , -SR 7 , -SOR 7 -SO^ 7 
-SO^tfR 8 , -NHCOR 8 , -NR 8 CONRW. and •NR 8 S0 2 R 7 , wherein said -{C^Jalkenyl and' 
•(CrC a )alkynyl R 2 moieties may be optionally substituted by one to three R 8 groups; R 1 is 
hydrogen; and n is 2. 

The present Invention also provides a compound of formula 1 1n which R 1 and R 2 are 
taken together with the atom(s) to which they are attached to form a -(C^oJcydoaJkyt 
optionally substituted by one to three moieties selected from the group consisting of a 
hydrogen, halogen, hydroxy. -NO* -CN, -(C-Oalkyl. -(CrOalkenyl. -<C r C 6 )alkynyl 
-ONOH. -OMOeCrCi alkyl), -NRV, -OR 8 , -((VCJcycloalky.. -(C^heterocyclyl,' 
-CC^R 8 , -CONFER 8 , -CONRV. -SR 7 , -SOR 7 , -SOjR 7 , -SO a NR 8 R*, -NHCOR 8 . -NR 8 CONR 8 R 8 
and -NR 8 S02R 7 . wherein said -<CrCe)alkenyl and -{CrC,)alkyny1 moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups. 
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The present Invention further provides a compound of formula 1 in which R 1 and R 2 
are taken together with the atom(s) to which they are attached to form a K<^)heterocyclyl 
optionally substituted by one to three moieties selected from the group consisting of a 
hydrogen, halogen, hydroxy, -NO* -CN, KC^ky., -(C^^enyl. -(C^Jalkynyl, 

^ (C, - C » ^ - 0 * 6 . -(C^jcyctoaucyl, -(^heterocydyi. 

-CO* ^ONRW, -CONRW, -Stf, .SOR*. ^R'. -S02NR 5 R b , -NHCOR 8 , -WtfcONRV 
and -NR^O* , wherein said -(C^alkenyt and -(CrCeJalkynyJ moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups. 

The present invention also provides a compound of formula 1 in which R 1 and R 2 are 
10 taken together with the atom(s) to which they are attached to form a K^Jcydoalkyi 
optionally substituted by one to three moieties selected from the group consisting of a 
hydrogen, halogen, hydroxy, -NO* -CN, -(Chalky!, -{Cr^Jalkenyl. -(CrCe)alkynyi 
•C^WH, -C^Ct-C aikyi), -NRW. -OR 8 . -(C^Jcycioalky!. -(C^)heterocycJyl,' 
-CQ^, -CONR^R 8 , -CONRV, -SR*. -SOR 7 , -SO,R 7 , -SOjNRW, -NHCOR 9 , -NF^CONRW 
15 and -NR^R'. wherein said -<C^)alkenyl and ^-CeJalkynyi moieties of said cyclic 
group may be optionally substituted by one to three R 8 groups; and n is t. 

The present Invention further provides a compound of formula 1 in which R 1 and R 2 
are taken together with the atom(s) to which they are attached to form a -(CrC.)heterocyclyt 
optionally substituted by one to three moieties selected from the group consisting of a 
20 hydrogen, halogen, hydroxy, -NO* -CN, -(C^jalkyl, -(C^JaOcenyl. -(C^Jaikynyl. 

^'^t? CrCa JZ* ^ "^J**-* ^ 9 )heterocyc.y1, 

^OaR 8 , ^ONRV. -CONRV. -SR', -SOR*. SO*?, -SC^NRW. -NHCOR 5 , -NRWr 8 

and -NR SO^, wherein said -(CrCeJalkenyl and -^Jalkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 5 groups; and n is 1 . 

25 The present Invention also provides a compound of formula 1 wherein R 8 Is 

' hydrogen. 

Preferably, R 8 is -{C-Cojaryl or -<C,-C)heteroaryl, optionally substituted by one to 
three moieties Independent* selected from the group consisting of haiogen. hydroxy. 

™ ^ ^^WW^'Wh, -<C^ 10 )cydoalkyl, (C^aryf. 

30 (C^eterocyctyt, KC^heteroaryl. -NRW. -NHSC^-C^lky.. -NHSO^C^cydoalkyl 
. -NaC-CsJalkylKSOrC-CeJatKyl). -Nac^^JalkyiKSO^CrCeJcycloalkyl). -0(C t -C,)alkyl 
-OSO^-CJalkyl, -(COKC^^kyl. -(COJCF* -<COKCrC ie )cycloalkyl. ^COXC^oJaryi' 
-(CO)(<^)heterocycly1. -{COJfC^heteroaryi, -(COJOfC-CeJafkyl' 

35 StfT!? -(COp^heterocyc^ 
35 -(COKKCOheteroaryt. -(COXC^kyVO^-Ce^kyi. -SO^-CaJalkyl 

-SCMC^cycfoalkyl. SO^Fs. SOaNH,. SQaNH^-CeJalkyf, -SOaN^QrC^oalkyl' 
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-SO^KC^jalkyDj, -SC^NUCrOcycloalkyt^ -S0 2 NR 5 R 9 , and 

■S^KKCCJalkyKCCJafyf; wherein said ICC,,) aryt or-^-C.) heterearyl are optionally 
interrupted by one to three elements selected from the group consisting of -(OO), -SO,. -S-, 
-O-, -N-, -NH- and -NR 6 ; and R* and R» of said NR'r 6 R»(b) group may be taken together 
5 with the atoms to which they are attached to form a -{CVCeJheierocyclyl. 

Alternatively, *» Invention provides a compound of formula 1 wherein R 3 is 
-{C^oJaryl, optionally substituted by one to three moieties Independently selected from the 
group consisting of halogen, hydroxy. -(C-Oalkyl. .(CrC 10 )cycloalky1. -NHSO^-C^kyJ 

10 -NWC^JalkylKSO^CeJcycioalkyl), -OfCrCeJalkyl. -CWCM^Jalkyl. -SO^-CJalkyf, 
-SC^CCrCeicycloaJkyl. -SQ^H* -SO^mC-Oalkyl, ^0 2 NH(C3^)cycloalkyl. 
-SOzNaC-Cyalkyl)* -SOzNtfCs-Ca^oalky])*, and -SOjNRV. 

The invention also provides a compound of formula 1 wherein R 8 is 
-(C^Jheteroaryl, optional V substituted by one to three moieties independently selected from 
the group consisting of halogen, hydroxy. -^-Oalkyl. -<C^ 10 )cyc«oalkyi, 
-NHSCMCCeJalkyi. -NHSO^Jcvcloalkyt . -N((C 1 -C e )alky1)(SO r C 1 -C 8 )a. k y f ). 
^((CtAJaikylKSO^CrCaJcyclc^kyi). -Of^-CeJalkyl, -O^CrCeJalky). -SO^-C^lky! 
•SO^Jcyctoalkyl. -SO^H* -S0 2 NH(C^)alkyl. ^N^CrCe^alkyl! 
-SO/4((C, .Cejalkylfc. -SOjNaCrCeJcydoalkylfe and -SOaNRV. 

Further, the invention provides a compound in which R 3 is selected from 
-^C w )cycloalkyl. -{C^jheterocyclyl. and -{C^JalkyHC^) heterocydyi. optionally 
substituted by one to three moieties independently selected from the group consisting of 
halogen, hydrexy, - (Cl -Cs)alky1. -(CrCJalkyl-PCOKOCC^Iky.),. -(C^ 10 )cycloalkyl. 
(C».C 10 )aryl. (Ca-CJheterocyclyt. -{C-Oheteroaryl, -NR'fc*, -NSO^C-CeJalkyl 
-NHSOrfC^cydoalkyl, -NUC-CeJalkylKSOr^^alkyl). 
CeJalkylXSO^C^OcycJoalkyl), -OfA-Oalkyt, -O-SO^-Cdalkyl, -O-SQ^-CeJalkvl. 
-(CO^-Oalkyl. KCO)CF fc ^COXC^oJcycloalkyl, -{COXC^Jaiyl.' 
-(COXC^Jheterecydyl, -(COXC-^heteroaryl, -(COJOr^-CeJalkyl, 

HCO)CXC*C 10 )cyck^, -(CO)O<CrC 10 )ary., ^COjO^yheterocyclyl, 

KCOJCXC.CJheteroanrl. "(COXCrCJalkyl.OCC^.Jalkyl. -SO^C-CJalkyi 

-SO,(C^Ce)cycloalKvl. SO^Fa. SO2NH2, SC^NHtC-CJalkyl. -S0 ^ NH(C 3 -C e )cycloalkyl 1 , 
-S0 2 N((C 1 -C e )alkvl) 2 ; -SO^WCs-Ocycloalkyi^ -SO^rW, and 

-S0 2 N(C 1 .C fl )alkyl-(C 6 .C t o)aryl; wherein said -<<VC„)cydoalkyi. -(CrC.Jheterocydyl, and - 
(C-OalkyKCrC) heterocydyi are optionally Interrupted by one to three elements selected 
from the group consisting of -<O0), -so 2 , ^ -NH- and -NR 9 ; and R* and R* of 
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sakj NR V R 3 (t» group may be taken together with the atoms to which they are attached to 
form a -(Cz^Jheterocyclyl. 

Also provided Is a compound in which R 3 Is -{CrC ro )cycloalkyl, optionally substituted 
by one to three moieties independently selected from the group consisting of halogen. 
5 hydroxy, -(C-C^kyi, -{Ca^iojcycloalkyl. ^SOrfC.-C^kyl. -NHSO^C^cycfoalkyt 
-Nac^JalkylXSO^rCeJalkyl), -NKCr^alkylXSQafCrCe^oalkyl). -O^-Cejalkyi 
-O^MCrOalkyl, -SO^-CeJalkyl, -SO^C^Jcydoalkyi. SCWMHa SQ^H^-CeJalkyl 
-S^NHfCrCeJcydoaikyf, -SO^KC-OaJkyfk -SO.NaCrCeJcycJoalkyI),, and -SO^RW. ' 
The invention further provides a compound In which R 8 is -(CrC^eterocyclyl 
10 optionally substituted by one to three moieties independently selected from the group 
consisting of halogen, hydroxy, -(C-Cjalkyl, -(C-C 10 )cycJoalky1, -NSO^-CeJatkyl, 

^?TS )CyC,0a,ky,, ^(C-C.Ja.ky.KSO^^ky,,, 
^CeJalkylKSO^Ce^oalkyl). -0( Cl -Ce)aJkyl, -O^C^Jalkyt. -SO^-CeJaikyl 
■SO^CrCeJcydoalkyt, SO^H^Jalkyl, -SO^H^cycloaikyl.' 

15 ^0 2 N((C v C 9 )alkyl) 2 ,^0 2 N{(C r C 8 )< V doalkyt) a and-S0 2 NR s R e . 

The Invention further provides a compound in whteh R 8 is -(C^alKyHCrC,,) 
heterocyclyl, optionally substituted by one to three moieties independently selected from the 
group consisting of halogen, hydroxy, -(CrC^aJkyl. -(C^ t0 )cycloalkyl, -NSOrfC^Jalkyl 
-NHSO^^oaikyi. -N^W^^" 
20 ^((CtAJalkyiKS^^oalkyO, -O^Jalkyt. -O^Q^C^Jalkyi. ^O^-Oalkyi' 
-SO^^oa^y., SO2NH2, SO^H(C^)alkyl, -S^NH^cycioalky..' 
-SOjNacCayalkyOz, -SO^flQrC^cydoalkyik and -SOzNrV. 

Moreover, the invention provides a compound of formula 1 wherein R 3 is -(C-QJalkyl 
optionally substituted by one to three moieties selected from the group consisting of halogen 
25 hydroxy. -{C^lcyWPKOCC-CeJalkylfc, -(C r C„)cycloalkyl. <CVC„)ary.' 

(CrC.Jheterocyclyl, -(C^eteroaryl, -NRV, -NSOrfC-CaJaikyl. -NHSQ ^ (Ca<;e)cycloaiky| , 
-NaC^^kylXSOrd^lkyl). -N((C 1 -^)alkyl X S0 2 (C r C e ) C ycloalkyl). -O^-CeJalkyt' 
•O^Oa^-CeJaikyl. KCOXC^Ikyl. -(CO)CF s . -(COXCrC^Jcycioalkyl, -(COXC^^ry.,' 
KCOX^eterocyciy., -(COXC^eteroaryl. HCOWC^yZ 

•(COOfC^Oheteroaryl, -(COXC^JalkyKXC^Iky), -SO*(Ct-C e )alkyf 

-SOKC^cycloalkyi, S02 CF„ SCNH* SQ^H^-CeJaikyl. -S0 2 NH(C r C e ^ycloalky^ , 
-SO^-CeJalkyl),, -SQaNacVCe^oaikyl),, -SO^R'r 6 . md 

-SO^CeJalkyKC^oJaryi; wherein said -(C-CeJalkyl is optionally interrupted by one to 
35 three elements selected from the group consisting of -<C=0), -S0 2 , -S-. -O- -N- ^ m6 
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■N* and R 6 and R" of said NR 8 * R»(b) group may be taken together with the atoms to 
which they are attached to form a KC^heterocyclyl. 

Further provided is a compound of formula 1 wherein R 3 is -(C-CeJalkyl optionally 
substituted by one to three moieties selected from the group consisting of halogen, hydroxy, 
-(C-CeJalkyl, KC r C, e )cyctoajky1, -NSO^C-C^kyf, -NHSO^C^cycloaJkyl. 
^((C^alkylMSOrC^kyl), ^^^SQ^CrCeJi^cloalicvt), 0(CrC,)alky1 
-O-SO^-Oalkyi, -SCCC^atkyl. -SO^CrCeJcyctoalkyl. -SO^H^ SO^H^-C^alky), 
-SO.NHtCs^eJcycloalkyl, -SO^^-CeJaikylk ^CfeNac^^oalkyfc, and -SOjNRW. 

m a preferred embodiment. R 4 is a substftuent selected from the group consisting of 
hydrogen. (CrCeJalkyl. and ^C^JcyctoaJkyl; wherein said -(C-Oalkyl and 
-{Cs-CrJcycioalkyt is optionally substituted by one to three moieties independently selected 
from the group consisting of hydrogen, halogen. KC-CJaikyl, -CN. -NR 6 * -OR 6 , 
«^C r )cycloalkvl, -(C^Jheterocyctyl, -CO^. and -CONR'R 8 ; with the proviso that a 
heteroatom of the foregoing R* substttuents may not be bound to an sp 3 carton atom bound 
to another heteroatom; and wherein R* and R« of said -CONR»R» group may be taken 
together with the atoms to which they are attached to form a -{Cj-CJheterocyclyl. 
In a further preferred embodiment, R 4 is hydrogen. 

Further, the invention provides a compound of formula 1 wherein R 8 and R 8 are each 
substttuents Independently selected from the group consisting of hydrogen and -(C-CJalkvl, 
optionally substituted as described above. 

In e preferred embodiment, the present invention provides a compound of the formula 

2 



CF 3 



25 wherein A is 



from the group consisting of. 
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wherein m is an Integer from <W and R 13 Is a substituent selected from the group consisting 
5 of hydrogen, hatogen. hydroxy, (C-Ctf-alkyl. (C^Kyctoalkyl, (CrC,,)^. (C,- 
C 9 )heteroaryt I ((VC^terocydyf, O-^-C^alkyl, CHC3^7>cydoalkyt. SQHCn-Oafkyt. 
SO^CrCrVcyctoalkyl, NHSO^C-CeJalkyl, NttC^lkylXSCMC-C-alkyJ^ N((<V 
CrJcydoalkytKS^^-Cralkyl)). N^-CralkytKSOaCCrCr^oallcylX N(«V 

^JcydoalkylKSO^C^Jcycloa/kyl), OSOrfC-Oalkyf. SO^F,. SQ^H* SOjNH(C r 
10 Chalky), SO.NHtCrC.Jcycloalkyt, SO***. SO^((CrCe)alkyf )2 , OF* COKC^Jalkyf, CO- 
(Ca-C/Jcycloalkyl, COCF s , CO^C-CaJalkyt, 



,and 




r 



Also provided Is a compound of the formula 3 
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wherein E Is selected from the group consisting of: 

5 wherein R 14 is selected from the group consisting of (Ci-CeJ-alkyl, (Cs-C 7 )-cycloa!kyl f and (Cr 
C 9 )-heterocydyf t and R 19 Is selected from the group consisting of hydrogen, (d-Cs^fkyf, (Cs- 
Cr)-cycloalkyf f and (C2-Cy)-heterocydyl. 

Specific embodiments of the present Invention are compounds selected from 
NK1-MethyMi>henyf^thyl)^ 
1 0 trffluoromethyl-pyrlmldin-4-yf aanlnoj-methylj-benzenesuffonamfde; 

3^-(2<)xo-2 l 3KJihydro-1H-lndol-5-ylamlno)-5-tr!f]uoro^ 
methyO-benzenesuffonamlde; 

5^4K3^rffluoro^ethanesulfonyl^ 
yiamlno}-1 ,3-dihydnHndol-2-one; 
1 5 5^(Piperidin^y1methyl)-a^^ ,3-dihydro- 

indol-2-one; 

5H4-[(1^ethanesulfonyMperidta^ 
yiam'moH ,3-dihydro-indoK2-one; 

NK3^-(2-Oxo-2,3^lhydro-1H^dol-^ 
20 ylaminoHnethyl}-phenyl>«methanesuttbnamkle; 

3-Oxo-3-(3-{f2-(2oxo-2,3Kllhydrc>-1 H-irxJol-5-ylamino)^trifluoromethyH)yrlmldin-^ 
ylamlno]-methylH)lperfdln-1-yl)-proplonItrfle; 

5^4-[3^1,14)ioxo-1N 6 ^^ 
ylamlno}-1 ,3Kfihydro-indol-2-one; 
25 ^t4-(2-Methyf^uty!amlno)-5^^ 
one; 

5^4-[(1-MethanesulfonyM 
ylaminoM ,3-dihydro-indol-2-one; 
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*K2^2^Dxo-2,3^ydr(MH-indo^^ 
ylamfno]-ethyl}-methanesulfonainWe; 

^4-PK2<)xo-2>dihydro-1H-lndo^^ 
ylamlnoJ-butyJHnethanesulfonamlde; 

5 5-{4-[(1-Methanesu}fonyH)iperkl(n-4-y) m9 thy))-amIno]-5-tr}fluof^ 
ylam{noK3Kiihydit>^o«K>ne; 

N-ftemy1-N-{242-<2^xo-2.3^ 
4-ylaminoJ-ethyO-roethanesulfbnamide; 

MethanesutfbnJc acid 3^^xo-2.WJhydro-1hHndol^ylamino)^trffluoromethyl- 
10 pyrirnkiin-4-ylaniino>methyQ-phenyl esten 

*H3-P^2<>x<>.2>d!hydr<>-1Wndol^^ 
ylamlnoH)ropyO-metfian6Sulfbnamlde; 

W(^8thanesulf™^ 
ylam^1,3Kjihydrt>-Indol-2K)ne; 
15 ^ Fl ^3HP^xo-2,3^^ 

4-ytamino}HiietfTyI}^henyl)-niethanesuffonamlde; 

5 W(«>xo*norphollJv2-ylmeft^^^ 
dihydro-indol-2-one 

W4-Methoxy-3^-(2H>xo-2.3«Jlhy^^ 
20 pyrimldin^ylamfno]-methyO-phenyl)-inethanesulfonam!de; 

NK4-^yl^^2s)XO-2,3^ihydro-1H-indo^ylamlno>^trffl 
4-y)amino]-methyf}-pheny)}-methanesulfonamlde; 

5-[^34tethanesulfonylme^^^ 
1,3-dihydro-indol-2-one; 
25 ^< 4 -™«"*°acetyi™^ 
y(amlno}-l ,3-dlhydro-lndol-2-one; 

5^l(1-Methanesulfonyl-azetid^ 

ytomiroM ,3-dihydro-lndo«-one; 

*MethyJ-N^4-rmthyl-3^^^ 

30 PyrimWln^ylamlno]HT»thyOiJhenyJ)^manesu[fonamide; 
5^(1^ethanesulfbn/i>y^^ 
ytamlno}-l,3-dihydro-lndol-2-one; 

^lhyHvH3^2*xo-2,^ 
4-yIamlndJ-propyO-melhanesulfonamide; 
36 ^ 2 ^ethanesulfonyMperkiin^^ 
ylajnino}-1,3-dlhydro-hidol-2-one; 
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5^4^(44tethanesutfonyH^ 
ylamfno}-1 ,3^ihydro-lndol-2-one; 

{2£-Dimetoyl^^2-<^2,3^i^ 
4-ylamino]-propyl}-carbamlc add tert-butyl ester; 
5 544-(3-lsopropoxy^ ,3-dihydro- 

indof-2-one; 

5^(1^ethytylperWl^ 
1 ,a-dlhydro-lndol-2-one; 

H4-[(Tetrahydrx>i>yr^^ 
10 dihydro-indol-2-one; 

5-[4-(2^thyrtulylamino>5-trWuoromelhyl-pyrim 

one; 

5H44(retrahydro-furan-2R.ytmeth^ 
1 ,3-dfhydrt>-lndoJ-2-one; 
1 5 544^(Tetrahydro-1ura^ 
1 ,3-dihydro-irrctol-2-one; 

5K4-[(5-Meth)4-furan^ 
dihydro-lndol-2-one; 

5^4-[<1-MethanesulfonyH5yr^^ 
20 yfam!no}-1,3-dfhydro-indol-2-one; 

5^4-((Adamantarh2-y!me%!)^^^^ 
dIhydro-fndo)-2-one; 

5^(Adamantan-2-y1methy1^amlno}-5-^^ 
dihydno-lndol-2-one; 
25 5-[4-(2-Methoxy-2^ethyl-prop^ 
dlhydro-indo«-one; 

5K4-[(e/7tfo*Bicyclo{2^^^ 
ylaminoM ,3-dihydro-indo W-one; 

(3HP^2<)xo-2 l 3^lhydit>-1HHndd-5-yI^ 
30 methyf}-benzyl)-phosphonic acid dimethyl ester; 
5-[4-(3-Methyf-buty!amino)^t^ 

one; 

5^4-[(2-Hydroxy<^oh^ 
dihydro-indol-2-one; 

35 N-(4-Methoxy-3-{[2-{2oxo-2 > 3-dlhydro-1 H-indd^ylamino)-5-trffluorome 

pyrfmidirv4~ytamino^ 
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yfamlnoM .3^hydixMndoJ-2-one; 

M4^4-<Propane-2*ulfbnyt)^o^ 
pyrimidln-2-ytemlno)-1,3KMhydrc>-tndol-2-one; 
5 ^(^-Acetykrw^ 
1,3-dihydro-indol-2-one; 

W(44»roptonyknorp^ 
ylamlno}-1.3KJIhydro-lndol-2-one; 

^^-Dlmethyf^Jonyl^ 
10 pyrimldin-2-yIamlno)-1,3-daiydro-lndok2-one; 

2 KP^x<>.2>dihydro.1H-indo^ 
mettiyf}-morpholme-4-cart>oxy1te add methyl ester, 

5^4-K4^ethoxyacety^ 
yiaminoH ,3-dihydro-hdol-2-one; 
15 WS-HhanesulfonyHje^^ 3_ 

dihydro-lndol-2-one; 

W(4^etoanesuHdny^^ 

W^ethanasulfony^^ 
20 yJamJnoK1,3-dihydro-lndo!-2-one: 
^-K^midin-2-ytme^ 
lndoJ-2-one; 

W(h^ln-2-ylmethy^ 
fndol-2-one; 

25 N"^*" 0 "*^^*^^ 
4-ytamlnoJ-methyl}^henyl)-^ 

W(14^thanesulfonyl-p)peridin-3^^^ 
ylamfno>1,3-dlhydnHndo»-2-one; 

W(44sobutyryl-morpho«^ 
30 ylamlnoV1.3-dihydro-indol-2-one; 

^-(Wimamyl-2-oxo^utylam^ 
dfhydro-indol-2-one; 

WWtaethyl.propylam^^ 
indo(-2-one; 

35 ^ 2 ^ e *°^-1^eftyt*mylamto^ ,3. 

dihydro-indoK2-one: 
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5^4^1>Dioxo-1D 6 ^sothiazolid^ 
ylam1no)-1 ,3-dlhydro-lndo!-2-one; 

&W3-Methylaminoi5ropytami™^ 
indol-2-one; 

5 5^4^(Pyridin^yimem^ ,3-dihydro- 

lndol-2-one; 

5^4-[(6^ethanesuffbn^ 
ylamino}-1 ,3-dihydro-lndoW-one; 

5-{4-p-(1 B 1-Dloxo-1 J,Wsothiazdidtn-2-yl)^enzylamino>5-trifluorom 
10 ylamlno}-1 ,3-dihydro-indol-2-one; 

5-[4^1R^henyl-ethy]amino)-^^ 

2-one; 

5-(4-lsopropyiamino^trffluoro^ 
5K4R-seo-Butylamlno-5-trifluoromethyl-pyrimW 
15 5^4S-sec-Butylamino-54rifluoro^ f 3-dihydro-indol-2-one; 

5H^2-MethylamIno^thylamfoo>5^ 
indol-2-one; 

5-[4-(1S^enyJ-ethylamlno)^^ 

• 2-one; 

20 5^4-[(2-Memanesuffonytmeth^ 
2-ylaminoH ,3Klihydro-in<Jol-2-one; 

5^4-Propylamlno^trifluoromethyl-pyrlmWin-2*y ,3-dlhydro^ndol-2-one; 

5-[4K2+lydroxy-1^eihyt-ethy^ 
dlhydro-lndol-2-one; 

25 5-[4-(1 -Hydroxymethyl-prt^ ,3- 

dihydro4ndol-2-one; 

5^4-[(5^ethanesuJfbnyl^y^^ 
ylamlnoH ,3-dihydro-!ndol-2-one; 
5^4-[(Fty1(UrHl-ylmethyf^ 
30 lndol-2-one; 

5-{4-<1 .S^lmetoyf-butylamino^S^rffl ,3-dihydrtv 
indol-2-one; 

N-lsopropyl-^3^2^xo-2,^^ 
pyrfmkfirv4-ylaminoh)ropy^ 
35 5-{4-<1 S-Hydroxymethyl-2^thyl-pro^^ 

ylamJnoJ-1 r 3-dlhydro-lndol-2-one; 
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^K^he)cyWH^K2•^o-2 l 3^ihydro-1 H-lndo]^ylamino>-5-trifluoromBthyt- 
pyrimklin^ylaminoHDropyl^ 

5-[4-(1,2A4-Tetrahydit>^ 
ylamlnoH ,3-d*iytiro-indol-2-one; 
5 5-{4-[(1 -Methara*ulfony4>y^ 

ylamino}-1 ,3-dihydro-Jndol-2-one; 

544^(3-Methytthtophen-2-yta 
1 ,3-dihydro-indoh2-one; 

5-{4-[(1^Memanesu!fonyl-pyrrolidirv3R-ytmB^ 
10 ylamino)-1,3Klihydro-indol-2-one; 

5-[4-(2-Hydroxy-1Sijheny(^ 
dihydro-lndol-2-one; 

5-[4-(2-HydroxHS-metty^ 
dlhydro-indoJ-2-one; 

15 5-[4^1R-Hydroxymeth# 
dihydro-indol-2-one; 

5-[4-{1-PyrimidlrH^^ 
indot-2-one; 

5^4-(1^ioxo-tetrahydro^^^ 
20 ylamlno]-1,3-dlhydro-indol-2-one; 

5-{4-((1 H-lmidazok2-ytmethyl)-am^ ,3- 
dfhydr<Hndol-2-one; 

5-I4K2-Piperldlrv2-yl-ett^^ 
lndoI-2-one; 

25 5-£4-(lsobutytHnnethy^ >dlhYdro*ido(- 

2-one; 

N-MethyWvH3^P^2^^ 
4-ylamlno}H7iethy^henyl).methanesuffonami^ 

N-Ethyl-NKS-iP^xo^,^^^ 
30 ylamlno^ethyfl-phenyf^ 

5-l4-(24/lethanesulfonyM)^^ 
dfhydro-indol-2-one; 

N-teopropy!-N-(34[2^2^xo^ 
pyrfmldln^ylanifnoHne* 
35 5^44(3A5,&-Tetrahyd^ 

pyrtm!din-2-yfamino}-1 ,3-dihydn>*dol-2-one; 
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5^(14>yrfm{dln-2-^ 
yfamlnoH ,3-dihydro4ndol-2-one; 

5^2R^1-Nk#ianesutf^ 
ytamInoJ-1 ,3-dihydrcMndol-2-one; 
5 5H4-(2S^1^ethanesulfon^ 
ylamlno}-1 r 3-dihydro4ndoI-2-one; 

5^4-(3-Methylsulfanyl-propylamlTO)-5-trffluorom 
dihydro-indol-2-one; 

5H4^1S-Hydroxymethyl-3-meth^^ 
10 ylamino].1,3-dihydrcHndo[-2-one; 

5»[4-{2-Hydroxy-1 R^thyt^thyfamlno^trtmjoro ,3. 
dlhydro-fridol-2-one; 

5<4-(1R-Hydroxymet^^ 
ylamlnol-1 , 3-dihydro-lndol-2-one; 
1 5 N-EthyJ-N-{3-|2-(2-oxo-2 I 3-d»hydro-1 H-indo^ylamtaoy5-tr^ 

y!amlno]-propyI}-methane8u!fonamWe; 

5^4-[(1-Methanesulfcmyty^ 
ylaminoM ,3-dlhydro-indol-2-one; 

5-{4-(1 S-Hydroxymethyl-propy^ ,3- 
20 dfliydroindof-2-one; 

5-[4^3>Dlnltro-benzylamto ,3-dfhydro 
indol-2-one; 

N-(2^[2K2^xo-2,3^lhydro-1H-indol-5-ylamlno)-5-W^ 
ylamtrw^methyl^henylJ^ethanesdfonamkJe; 
25 N-lsopropy4-N-[2-I2-<2-oxo-2,3-dihydro-1 mndol-5-ylamlno)-5-trifluoromethyt- 

pyrimldirv4^amino}H5th 

5-[4^2-Hydroxy-1-pheny^ 
dihydro-indol-2-one; 

5- [4-(1 R-Hydroxymethyl'^ 
30 1 ( 3-dihydro-lndol-2-one; 

6- [4^1 S-Hydroxymethyl^methyl^utylam 
1 t 3-dihydro-lndoW-one; 

5K4-[(1-MethanesulfOT^ 
ylamfnoH ,3-dfliydro-indo[-2-one; 

35 ^4-[(1-Methanesulfonyl-^ 
ylam!no}-1 ,3-dlhydro-indol-2-one; 



BNSOOOCh <WO__200«096B07A1 J_> 



WO 2004/056807 



PCT/IB2003/005833 



-49- 

5-[4^MethyH*yridin-2-ylmeth^ 
dlhydro-lndol-2-one; 

5^4-{(3-MethanesuIfony!-ber^ 
ylamino}-1 ,3-dihydro-indol-2-one; 
5 N-Methyl-N-(2-{I2-(2K)xo-2 > 3-dlhydro-1 H-lndol^ylamino)-54riftuOT^ 

4-ylaminoJ-methylH>heny!)-m^ 

5-[4-{Methyi-pyridIrv^^ 
dihydro-fndol-2-one; 

5^[(14Aethanesulfony1-plperidIr^ 
10 pyrimidkv^-ylamirK)}-!^^ 

5K4^Methyi-pyrid!n^ 
dlhydro-indol-2-one; 

5-(4^ydopenty!amino^trlfIuoromethyl-pyrIm ldln-2-ylamino)-1 ,3^ihydro-indd-2-one; 
5-[4-(2,6-Dfmethoxy4>enrylamInoV54rifluorom 
15 indol-2-one; 

5-{4-[(1 ,5-DrmethyM H-pyrazrt-3-ylmethy!)-am^ 
ylaminoH ,3-dihydro-indol-2-one and 
5-[4-<2-lmidazoM-yl-eth^ 
- indol-2-one. 

20 Certain preferred embodiments of the invention are compounds selected from: 

5^4l(1-Methanesulfonyl-p^ 
yf amino}-1 ,3-dlhydro-indo!-2-one; 

N-Methyl^2-[2^2^xo-2^ihy^ 
4-yiamlno}-ethyf}-methanesulfonamIde; 
25 N4VtethyMNK3-p-(2-oxo-2 l 3-dlhydrc>-1 H-indoI-5-ylamino)^trtfluoix)methyH>yrlmidin- 

4-ytamlno]-propy1}-methanesuffonamIde; 

5^4^1-MethanesulfonyH5l^^ 
ylaminoH ,3-dihydro-indo!-2-one; 

. ^[(Blc^o[2£.1]hept-5^rv.2-tf^^ 
30 ytemlno}-1 t 3-dihydro-indol-2-one; 

M4^3-Methy1-butylamino)-5-^^ 

one; 

5^4H(1-Methanesulfon^ 
ytamlno}-1 < 3-dihydro-indol-2-one; 
35 N-lsopropyW^3^K2-oxo-2,3^ydr^ 
pyrlmldin^amino]i)ropyl>methanesulfbnamide; 
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N^lohoxyl^342K2^xo-2,3-dIhyd PWndo|.5-ylamino>5-trffluoromethyf- 
pyrimldin^ylamrnoh>ropyl}^tf^ 

5^2-(1^ethanesulfonyt^ 
ylaminoH , 3-dihydro-hdol-2-one; 
5 WsopropyW^-p^nw^ 
pyrimidin^ytemfnoj^ih^ 

5K4^(1^ethanesuffbnyH>ynrdidfn-2-ytm 
ylaminoH ,3-dihydro-lndol-2-one; 

5-(4<;yclopentylamlno^ 

10 EthanesulfonJc add methyl43-p-{2-oxo-2 t 3-dihydro-1 H-indol-5-yJamino)-5. 

trifluoromethyH>yrfmfdir^ 

2A2-Trffluorc>-N^^ 
trifluoromethytyyrimM 

^MethyW-{2K2-(2-oxo-2;^dfo^ 
15 4-ylamlno]^myf}-mettianesu!fonamide; 

5^4-CydobutylamiiK>-5-^^ 
5-{4-p4iydroxy-2-(1-mc^ane^^ 
pyrlmidIn-2-ylamlnoH ( 3-dlhydrcHndol-2-one; 
3-Oxo^3^-(2^xo-2,3^ihy^ 
20 y!amlno]-melhyf}-piperidki-1-yl)i)roplonltri)^ 
&W(1-Methanesulfbny1-pi^ 
ylaminoH ,3-dfhydro^ndol-2-one; 

5-{4-[(4-Methanestitfcwyt-mo^ 
ylaminoH .3-dlhydro4ndoJ-2-one; 
25 ^M(^xo-morpholin-2-ylmethyf>^^ 
dihydro-indol-2-one; 

5^4-[(1-Methanesulfonyl^^ 
ylaminoH ,3-dlhydro-indol-2-one; 

5W3-lsopropoxyi>ropyiamlno)^ ,3-dfhydro- 
30 lndol-2-one; 

5^4-I(Adamantaiv2-^^ 
dihydro-tndol-2-one; 

N^2,2^imethyl^2-(2K™^^ 
pyHmidln^ylaminoJ-propyl)-methanesulfonamide; 
35 ^K^Hydroxy^lopentytmethyl)-amlnol-5-t^ 
1,3-dffiydro-indol-2-one; 
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5^4-[(4-Hydroxy-tetrah^ 
ylaminoM ,3^ihydro4ndol-2-one; 

5-{4-H2-Hydroxy^loh8xy!methyl)-am^ 
dIhydro-lndol-2-one; 

5 5-[4-(3-M8thanesulfon^ ,3- 

dIhydro-Indol-2-one; 

5-{4-[(1-Pyrfmidin-2-y^ 
ylarninoH ,3^Ihydro-.fndol-2-one; 

S-P-^^foo^^ihydrrMmixto^ 
1 0 propionic acid ethyl ester; 

5^4-[(1-Ethyl^xoi>yro^ 
ylaminoH ,3-dihydro-Indol-2-one; 

2 l N-Dlmethyl-N^2-J2-(2-wo-2 > 3Kllhydrc>-1 H-indol-5-yIamino>^-trff!uoromethy|. 
pyrjmidin^ylamino]^yI}^ 
15 2-^tethoxy-N-m8thyi-N^3-{2-{2^xc>-2 f 3-dIhyd^o-1 H4ndoJ^ylamlno)-5-trffluofomethy!- 

pyrimldin^ylamino]i5ropyl}^<^tarnide; 

5^4-[2K1-AcetyH>lperid^ 
1 ,3-dihydro-lndol-2-one; 

5^44(1-Methanesulfonyl^lperidir>-2-yl^ 
20 . y«amlnoM,3K!Ihydro-indol-2-one; 

5^(1-MethanesulfonyH>^ 
ytamino}-1 ,3-dihydro-indol-2-one; 

5-M(1-Pyrtmid^ 
ylamino}-1 ,3-dihydro-Indol-2-one; 
25 3-([2-(2-Oxo-2 t 3-dttiydro-1 H-!ndol-5-y1amino^5-trifliw^ 

methyl}-benzen8sulfonamide; 

N-(3-a2-(2-Oxo-2,3-dihydro-1 Wndol-5-ylamIno)*trifluoromemyH^yrtmidjn-4- 
y!amIno]^ethyl}-phenyl>^ethanesulfonarnlde; 

N-(4^tethoxy-3-{[2-(2-oxo-2 f 3-dihydro-1 H-lndol-5-ytamfno>-5-trlfluoromethyJ- 
30 pyrimidirb4-ylamlno]^ 

5-[4^3-MethanesuIfonylmethy!^^ 
1 ,3-dihydro-lndol-2-one; 

N-Methyt-TH^ethy^ 
pyrimldin^ytamino^et^ 
35 5^4-[(4^etaanesuffonyH>^ 
ylaminoM ,3-dlhydro-indol-2-one; 
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5^4-[(5-Methytfuran-2-ytm^ 
dIhydro-lndol-2-one; 

(3-{P-(2-Oxo-2 l 3-dIhydro-1 mndol-5~y!amlno)-5-t^ 
mettiyf}-benzyl)-phosphonlc acid dimethyl ester; 
5 5^4H0^dirv2-ytmeft ,3-dihydro- 

fndol-2-one; 

5-p-TrffliK>romethy^ 
dihydro-ind<rt-2-one; 

544^3-Ethanesuffonyl4>en2yiamino)^trffl ,3- 
10 dihydro-indol-2-one; 

5^4-[(PyrimidIrv2-ytmett^^ 
indol-2-one; 

5H4-[(Pyrazirh2-ylmethyt^^ 
indot-2-one; 

15 N^4-Fluoro-3^-(2^xo-2,3^^ 
4-ylamino]^ethylH>henyl)-^ 

5^(PyrMin^ylnremyl)^ ,3-dihydro- 
fndol-2-one; 

5^4-[(6-Methanesu!fony1i>yM 
20 ylamtno}-1 ,3-dihydro-}ndol-2-one; 

5^4-[(2^ethanesulfony!m^ 
2-y!amlno)-1 ,3-dihydro-tndoW2-one; 

5^<54tethanesulfbnyH>y^ 
yiamlno}-1 ,3-dihydro-indoW-one; 
25 5^4-[(3-MsthyMhiopherv-2^ 
1 ^-dihydro-lndoW-one; 

5- {4-{(1 H-tmldazol-2-ytmethyl)^ta^^ ,3- 
d(hydro-indo^2-one; 

N^ethyW^3^^2^xo-2,3<lihyd^ 
30 4-yJam1no]nriethyfH3henyl)^ethanesu)fonamlde; 

6- [4-{2-Memanesu)fony^en^ 
dihydro-fndol-2-one; 

N-(2^2«(2^o-2>dihydro-1H^d^^ 
ylamfno]-methyI}-phenyJ)-fTiGthanesuffonarTiIde; 
35 N-Methyf-N-<2-{I2-(2-oxo-2 f 3-dihydro-1 H-indol-5-yiamino)-5-triflu^^ 

4-ylamlnol^eth^pheny»)-methanesutfonamide; 
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5-{4-{(1 ,5-DlmethyM H^yrazol-S7lmethyl)-amii^^ 
ytamino}-1 ,3-dihydro-fndoW-one; 

5^4-(2^mldazoM-yl-ethylamto^ 
lndol-2-one; 

5 N-(5-Methy!-2-{I2-(2-oxo-2 l 3-dihydrt>-1 mndo^5-y1amfno)-5-ti1fluoro^ 

4-yfamino]^ethyl}-pheny!Hnethane^ 
5^4-{(3-Methyl-pyrfd{rv2-ylme^ 
dihydro-lndd-2-one; 

5-[4-<3-Methanesulfonyl-ben^ ,3- 
10 dihydro-indol-2-one; 

5-{4-{(lsochroman-1-ylme*yl)-^ 
dIhydro-lndd-2-one; 

5-{442-(Pyrldin-3-yloxyH)f^^ 
dfhydro-indof-2-one; 

1 5 544#-(&-Methyty^ ,3- 

dlhydro-indoW-one; 

5-{4-l(2 f 3-Dihydro-ben^ 
ylaminoH ,3-dlhydro-lndol-2-one; 
5-{4-[2-(4-MethyMH^ 
20 ylaminoM ,3-dihydro-indol-2-one; 

5^4-[2-(1H-BenzoimkJazol-2-^ 
1 , 3-dihydro-indol-2-one; 

5^[(5-Pheny!-4H-[1^^ 
ylaminoM ,3-dihydro-indol-2-one; 
25 5-{4-[(3^ethyWmtt^ 
ylamino}-1 ,3-dihydro-indo!-2-one; 

N-Methyl-NH2-memy*-6-^ 
pyrimidir^4-y!aminoJ-methyl}-phen^^^ 

NH2-Methyl-6-{[2-<2-oxo-2 r 3-dihydro-1 H-lndoW-ylamlno>5-trffluoi^ . 
30 4-ylamlno]^ethyf}-phenyl)-methanesulf6nam 

N-{3-Methane$utfonylamirK>-5-^ H-indo!-5-yfamlno)-5- 
trffluoromethytyyrtmldl^ and 

N-Methy)-N-<3-{[2-(2-oxo-2 l 3-dihydro-1 H-lndol-5-ytammo>-5-Wfl^ 
4-y!amlix+methylH>yrid^^^ 
35 Preferred embodiment of the present Invention are selected from 
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544^3-Methanesutfony^^ ,3- 
dihydro-lndol-2-one; 

Ethanesulfonlc acid melhyK3-P-(2^oxo-2,3<lihydr^1 H-lndo»-5-ylamino>.&. 
trifluoromemyH?yrimfd!rv4-ytamI^ 
5 5-{4^(lsochroman«1-yfmefo^ ,3- 

dlhydro-indol-2-one; . 

5^4-t2KPyrWin^yJoxy)-^^ f 3- 
dlhydro-indol-2-one; 

3^-(2^o-2,3^ihydro-imndol^ 
10 methyij-benzenesulfonamfde; 

5^4-[(1-Methanesulfbnyi^f^^ 
ylaminoM ,3^ihydrcHndol«2-one; 

N-(3-fl2^2-Oxo-2 f 3Kfih^^ 
ylamM-nnethylH}henyi>-m8thanesuIfbnamlde^ 
15 N-Methyf-N-{242-(2-oxo-2,3-dlhyd«>1 H4ndof-5-yIamino)-5^uofumethyf-pyrimldi^ 

4-yIamino]-ethyl}-fnethanesuffonamld8; 

5W(4-Methane$ulfon^^ 
ylamlnoM ,3-dfhydro-lndol-2-one; 

5-[4^3^ethanesulfonylmeth 
20 1 ,3-dmydro-indol-2-one; 

5^(1^ethanesu!fonytyy^ 
ylamlno}-1 ,3-dlhydro-indol-2-one; 

N-Methyl-N-{:H2-(2<K^^ 
4-ylaminoI-propyl}-methanesutf6namlde; 
25 ^4H?-<l^ethanesulfon^ 
y!amfno}-1 ,3-dihydro-lndol-2-one; 

5^(4-Methanesulfonyl-pyridi^ 
ylamiho}-1,3-<lihYdro-lndo\-2-ona; 

5-l4^3-lsopropoxywpropyta^ 
30 lndol-2-one; 

5-{4-[(5-Methyl-furan-2-^ 
djhydro-indol-2-one; 

5-{4-KBlc^o[2.2J]hep^5^ 
ylamino}-1 ,3-dihydro-indoJ-2-one; 

35 N^Ruoro^^p^-ox^^ihydro-l l+lndol-5-ylamino>^-™ 

4-y!amlno}^ethy0^enyl>^^ 
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5K4-[(1-Methanesulfony4>iperidi^^ 
yiamlno}-1 ,3-<«hydro-!ndol-2-one; 

5K4-{(6^ethanesuffbnyl-pyrid^ 
ylaminoH t 3-dlhydro4ndol-2-one; 
5 5^4-[(5^ethanesulfbn^ 
yfamino}-1 ,3-dfhydro-lndol-2-one; 

5i4^24Aethanesutfonyl-benzy1amino>^^ 
dlhydro-indol-2-one; 

5K4-[(1-Pyrtmidirv2^^ 
10 y!am!no)-1 f 3-d!hydro-indol-2-one; 

5-{4-(2-<1-Methanestf 
ylaminoH .3-dihydrcHndol-2-ofie; 

5-{4~[2-(1-Methanesu[fonyH5^ 
ylamlno}-1 ( 3-dihydro-indol-2-one; 
15 N-(2^^2<)xo-2,3-dihydro-1H-indo^ 
ylamlnoj^eihy1}-phenyl)-methane8uffonamlde; 

5-{4-[(1 -Methanesuffonyli>ynT>lidin^^ 
ylaminoH , 3-dffiydro-lndol-2-one; 

N-Methyl-N^2^^2K>xo-2,3-dih^^ 
20 4-ylBmino}HTiethyI}^enyJ)HTietha^ 

N^ethyi^2-methyf-^2-(2^^ 
pyrimld!n^yiamlno]-methyl}-pheny))^ethanesuIfonamW^^^ 

5-[4-(2«Hydroxy-indaiv1-ylamino^^ 
indol-2-one; 

25 5-{4-t(1 -Hydroxy^clopentylmethyl)^^ 

1 ,3<lihydio-lndol-2-one; 

5-{4-[2-Hydroxy^2-(1 -methanesulfonyMperid^ 
pyrimtdin-2-ylamlnoH ,3-dihydro-indol-2-one; and 
^Methyl-N^3-{I2^2-oxo-2,3^ihydr^^ 
30 4-yiamIno]-methyi}-py^ 

This Invention ateo relates to a method for the treatment of abnormal cell growth In a 
mammal, including a human, comprising administering to said mammal an amount of a 
compound of the formula 1 , as defined above, or a pharmaceutical acceptable salt, solvate or 
prodrug thereof, that Is effective in treating abnormal cell growth. In one embodiment of this 
35 method, the abnormal cell growth is cancer, including, but not limited to, lung cancer, bone 
cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular 
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melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the and region, stomach 
cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, 
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of 
the vulva, Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of 
5 • the endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of 
the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate 
cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central 
nervous system (CIMS), primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary 

10 adenoma, or a combination of one or mora of the foregoing cancers. In one embodiment the 
method comprises comprising administering to a mammal an amount of a compound of formula 
1 that is effective In treating said cancer solid tumor. In one preferred embodiment the soft) 
tumor is breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma), 
endocrine, uterine, testicular, and Madder cancer. 

15 In another embodiment of said method, said abnormal cell growth is a benign 

proliferative disease, Including, but not limited to, psoriasis, benign prostatic hypertrophy or 
restlnosis. 

This Invention also relates to a method for the treatment of abnormal cell growth in a 
mammal which comprises administering to said mammal an amount of a compound of formula 

20 1, or a pharmaceutical acceptable salt, solvate or prodrug thereof, that is effective in treating 
abnormal cell growth in combination wfth an anti-tumor agent selected from the group consisting 
of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor 
Inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological response 
modifiers, antibodies, cytotoxics, anti-hormones, and anti-androgens. 

25 This invention also relates to a pharmaceutical composition for the treatment of 

abnormal cell growth In a mammal, including a human, comprising an amount of a compound of 
the formula 1, as defined above, or a pharmaceutical^ acceptable salt, solvate or prodrug 
thereof, that is effective In treating abnormal cell growth, and a pharmaceutical^ acceptable 
carrier. In one embodiment of said composition, said abnormal ceil growth is cancer, including, 

30 but not limited to, lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head 
or neck, cutaneous or Intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, 
cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, 
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, 
carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus, 

35 cancer of the small Intestine, cancer of the endocrine system, cancer of the thyroid gland, 
cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of 
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the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, lymphocytic 
lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma, 
carcinoma of the renal peMs, neoplasms of the central nervous system (CIMS), primary CNS 
lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, or a combination of one or 
5 more of the foregoing cancers. In another embodiment of said pharmaceutical composition, 
said abnormal cell growth Is a benign proliferative disease. Including, but not limited to, 
psoriasis, benign prostatic hypertrophy or restenosis. 

The Invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth In a mamma!, Including a human, which comprises an amount of a 
10 compound, of formula 1, as defined above, or a pharmaceutical^ acceptable salt solvate or 
prodrug thereof, that is effective in treating abnormal cell growth in combination with a 
pharmaceutical acceptable carrier and an anti-tumor agent selected from the group consisting 
of mitotic inhibitors, alkylating agents, anti-metabolites, Intercalating antibiotics, growth factor 
inhibitors, cell cycle inhibitors, enzymes, topoisomerase Inhibitors, biological response 
1 5 modifiers, anti-hormones, and anti-androgens. 

This invention also relates to a method for the treatment of a disorder associated with 
angiogenesis In a mammal, Including a human, comprising administering to said mammal an 
amount of a compound of the formula 1, as defined above, or a pharmaceutical^ acceptable 
salt, solvate or prodrug thereof, that Is effective In treating said disorder. Such disorders include 
cancerous tumors such as melanoma; ocular disorders such as age-related macular 
degeneration, presumed ocular histoplasmosis syndrome, and retinal neovascularization from 
proliferative diabetic retinopathy; rheumatoid arthritis; bone loss disorders such as osteoporosis, 
particularly, post-menopausal osteoporosis, Pagers disease, humoral hypercalcemia of 
malignancy, hypercalcemia from tumors metastatic to bone, and osteoporosis Induced by 
glucocorticoid treatment coronary restenosis; and certain microbial infections Including those 
associated with microbial pathogens selected from adenovirus, hantaviruses, Borrelia 
burgdorferi, Yersinia spp., Bordetella pertussis; and group A Streptococcus. 

This invention also relates to a method of (and to a pharmaceutical composition for) 
treating abnormal cell growth in a mammal which comprise an amount of a compound of 
formula 1, or a pharmaceutical^ acceptable salt, solvate or prodrug thereof, and an amount of 
one or more substances selected from anti-angiogenesis agents, signal transduction 
Inhibitors, and antiproliferative agents, which amounts are together effective in treating said 
abnormal cell growth. 

Anti-angiogenesis agents, such as MMP-2 (matrix-metailoprotienase 2) inhibitors, 
MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-II (cyclooxygenase II) Inhibitors, can 
be used in conjunction with a compound of formula 1 in the methods and pharmaceutical 
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composltlons described herein. Examples of useful COX-II Inhibitors Include CELEBREX™ 
(alecoxlb), valdecoxto. and rofecoxlb. Examples of useful matrix meteJIoprotelnase Inhibitors 
are described In WO 9603172 (published October 24, 1996), WO 96/27583 (published March 
7, 1998). European Patent Application No. 97304971.1 (filed July 8. 1997). European Patent 
5 Application No. 99308617.2 (filed October 29. 1999), WO 98/07697 (published February 26, 
1998), WO 98/03516 (published January 29, 1998), WO 98734918 (published August 13, 1998). 
WO 98/34915 (published August 13, 1998). WO 98/33768 (published August 6. 1998), WO 
98/30566 (published July 16, 1998), European Patent Publication 606,046 (published July 13, 
1994), European Patent Publication 931,788 (published July 28. 1999), WO 90/05719 

10 (published May 331, 1990), WO 99/52910 (published October 21. 1999), WO 99/52889 
(published October 21, 1899), WO 99/29667 (published June 17, 1999), PCT International 
Application No. PCT/IB98/01113 (filed July 21. 1998). European Patent Application No. 
99302232.1 (filed March 25. 1999), Great Britain patent application number 9912961.1 (fled 
June 3, 1999), United States Provisional Application No. 60/148,464 (filed August 12. 1999), 

15 United States Patent 5.863,949 (Issued January 26. 1999), United States Patent 5,861,510 
(issued January 19, 1999), and European Patent Publication 780,386 (published June 25, 
1997), an of which are herein Incorporated by reference In their entirety. Preferred MMP-2 and 
MMP-9 Inhibitors are those that have little or no activity Inhibiting MMP-1. More preferred, are 
those- that selectively inhibit MMP-2 and/or MMP-9 relative to the other matrtx- 

20 metalloproteinases (/.e. MMP-1. MMP-3, MMP-4, MMP-6, MMP-Q, MMP-7. MMP-8. MMP-10, 
MMP-11. MMP-12. and MMP-13). 

Some specific examples of MMP inhibitors useful in combination with the compounds 
of the present Invention are AG-3340, RO 32-3555. RS 13-0830. and the compounds recited 
in the following list 
25 ^IHK4-fluc*o-phenoxy>benzer^ 
propionic add; 

3^xo-3-[4-(4-fluoro-phenoxy)-be^ 
carboxylic acid hydroxyamlde; 

(2R. 3R) H4-(2<hloro-4-fluoro-benzvloxy)-bera 
30 ptoeridlr»e-2-carboxyllc acid hydroxyamlde; 

4-{4-(4-fluoro-phenoxy)-beii^ acW 
hydroxyamide; 

3-H4-{4-fluoro-phenoxy>-benz8nesi^ 
propionic acid; 

35 M^4-chlorc-?henoxyH)enzenesu^ ac i d 

hydroxyamlde; 



8NSOOCIO: <WO 2 0O4OS6S07A1 l> 



WO 2004/056807 



PCT/IB2003/005833 



•59- 



3^4-(4<±ilo«H>henoxyH>enzenesul^ acid 
hydroxyamlde; 

(2R, 3R) H4^4-fluoro-2^ethyt^ 
piperidlne-2-carboxyiic acid hydroxyamide; 
5 3^(4^oro-phef*>xy)4>eraenesulfony^ 
amlnoj-proplonlc acid; 

34J4-(4~fluoix>i>hefK>xy)^ 
yl)-amino]-proptonJc add; 

3^o^4^4-chioro-phenoxyH)enzenesuifc^ 
10 carboxyifc acid hydroxyamlde; 

3^rKlo^4^4~fluorc>^henoxy)-ber^ 
carboxyllc acid hydroxyamide; and 

3^4^4-fluoro^henoxyH>enzenesulfonylam add 
hydroxyamide; . 

15 and pharmaceutical^ acceptable salts, solvates and prodrugs of said compounds. 

The compounds of formula 1, and the pharmaceutical^ acceptable salts, solvates 
and prodrugs thereof, can also be used in combination with signal transduction inhibitors, 
such as agents that can Inhibit EGFR (epidermal growth factor receptor) responses, such as 
EGFR antibodies, EGF antibodies, and molecules that are EGFR inhibitors; VEGF (vascular 

20 endothelial growth factor) inhibitors; and erbB2 receptor inhibitors, such as organic molecules 
or antibodies that bind to the erbB2 receptor, for example, HERCEPTIN™ (Genentech, Inc. of 
South San Francisco, California, USA). 

EGFR inhibitors are described in, for example In WO 95/19970 (published July 27, 
1995), WO 98/14451 (published April 9, 1998), WO 98/02434 (published January 22, 1998), 

25 and United States Patent 5,747,498 (issued May 5, 1998). EGFR-inhibiting agents indude, 
but are not limited to, CM033 (Pfizer Inc.), the monodonaJ antibodies C225 and anti-EGFR 
22Mab (ImClohe Systems Incorporated of New York, New York, USA), the compounds ZD- 
1839 (AstraZeneca), BIBX-1382 (Boehringer Ingelheim), MDX-447 (Medarex Inc. of 
Armandale, New Jersey, USA), and OLX-103 (Merck & Co. of Whitehouse Station, New 

30 Jersey, USA), VRCTC-310 (Ventech Research) and EGF. fusion toxin (Seragen Inc. of 
Hopklnton, Massachusettes), 

VEGF inhibitors, for example CP-547,632 and AG-13736 (Pfizer, Inc.), SU-5416 and 
SU-6668 (Sugen Inc. of South San Francisco, California, USA), can also be combined with a 
compound of formula 1. VEGF inhibitors are described in, for example In WO 99/24440 

35 (published May 20, 1999), PCT International Application PCT/1B99/00797 (filed May 3, 1999), 
in WO 95/21613 (published August 17, 1995), WO 99/61422 (published December 2, 1999), 
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United States Patent 5.834,504 (Issued November 10. 1998). WO 98/50356 (published 
November 12, 1998). United States Patent 5,883,113 (Issued March 16. 1999). United States 
Patent 5.886.020 (issued March 23. 1999). United States Patent 5,792.783 (issued August 11. 
1998). WO 99/10349 (published March 4. 1999). WO 97/32856 (published September 12.' 
5 1997). WO 97/22598 (published June 26. 1997), WO 98/54093 (published December 3. 1998),' 
WO 98/02438 (published January 22. 1998). WO 99/16755 (published April 8. 1999). and WO 
98/02437 (Published January 22. 1998), aO of which are herein incorporated by reference In 
their entirety. Other examples of some specific VEGF inhibitors are 1M862 (Cytran Inc. of 
WrWand. Washington. USA); anW-VEGF monoclonal antibody of Genentech. Inc. of South 
10 San Francisco, California; and angJozyme, a synthetic ribozyme from Ribozyme (Boulder. 
Colorado) and Chiron (Emeryville, Cafifomfe). 

ErbB2 receptor inhibitors, such as CP-724.714 (Pfizer, Inc.). GW-282974 (Glaxo 
Wellcome pic), and the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc. of The 
Woodlands, Texas. USA) and 2B-1 (Chiron), may be administered in combination with a 
15 compound of formula 1. Such ert>B2 inhibitors include those described in WO 98/02434 
(published January 22. 1998). WO 99/35146 (published July 15. 1999), WO 99/35132 
(published July 15. 1999), WO 98/02437 (published January 22, 1998), WO 97/13760 
(published April 17. 1997). WO 95/19970 (published July 27. 1995). United States Patent 
5.587,458 (issued December 24, 1998), and United States Patent 5,877,305.(issued March 2, 
20 1999), each of which is herein Incorporated by reference In its entirety. ErbB2 receptor 
inhibitors useful in the present invention are also described in United States Provisional 
Application No. 60/117.341, filed January 27. 1999. and in United States Provisional 
Application No. 60/1 1 7.346. filed January 27. 1999, both of which are herein incorporated by 
reference In their entirety. 

25 other antiproliferative agents that may be used with the compounds of the present 

invention Include Inhibitors of HDI (CI-994, Pfizer Inc.), .MEK (CM 040, Pfizer Inc.), the 
enzyme femesyl protein transferase and the receptor tyrosine kinase PDGFr, including the 
compounds disclosed and claimed In the following United States patent applications: 
09/221946 ("to 0 December 28. 1998); 09/454058 (filed December 2. 1999); 09/501163 (filed 

30 February 9. 2000); 09/539930 (filed March 31. 2000); 09/202796 (filed May 22, 1997); 
09/384339 (filed August 26, 1999); and 09/383755 (filed August 26. 1999); and the 
compounds disclosed and claimed in the following United States provisional patent 
applications: 60/168207 (filed November 30, 1999); 60/170119 (filed December 10. 1999); 
60/177718 (filed January 21. 2000); 60/168217 (filed November 30. 1999). and 607200834 

35 (filed May 1. 2000). The compounds of the invention may also be used in combination with 
inhibitors of topoisomerase I. e.g., irinotecan (Camptosai®) and edotecarin. Each of the 
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. foregoing patent applications and provisional patent applications is herein incorporated by 
reference In ther entirety. 

A compound of formula 1 may also be used with other agents useful In treating 
abnormal cell growth or cancer, including, but not limited to, agents capable of enhancing 
5 antitumor immune responses, such as CTLA4 (cytotoxic lymphocite antigen 4) antibodies, 
and other agents capable of blocking CTLA4; and anU-proHferative agents such as other 
famesyl protein transferase inhibitors, for example the famesyl protein transferase inhibitors 
described in the references cited In the "Background* section, supra. Specific CTLA4 
antibodies that can be used in the present invention include those described in United States 

10 Provisional Application 60/113,647 (filed December 23, 1998) which is herein incorporated by 
reference in its entirety. 

"Abnormal cell growth*, as used herein, unless otherwise indicated, refers to cell growth 
that is independent of normal regulatory mechanisms (e.g., loss of contact Inhibition). This 
includes the abnormal growth of: (1) tumor cells (tumors) that proliferate by expressing a 

15 mutated tyrosine kinase or overexpression of a receptor tyrosine kinase; (2) benign and 
malignant cells of other proliferative diseases In which aberrant tyrosine kinase activation 
occurs; (4) any tumors that proliferate by receptor tyrosine kinases; (5) any tumors that 
proliferate by aberrant serine/threonine kinase activation; and (6) benign and malignant cells 
of other proliferative diseases in which aberrant serine/threonine kinase activation occurs.. 

20 The compounds of the present invention are potent inhibitors of the FAK protein 

tyrosine kinases, and thus are all adapted to therapeutic use as antiproliferative agents (e.g.. 
anticancer), antitumor (e.g., effective against solid tumors), antiangiogenesls (e.g., stop or 
prevent proliferationation of blood vessels) tn mammals, particularly in humans. In particular, 
the compounds of the present Invention are useful in the prevention and treatment of a variety 

25 of human hyperproliferative disorders such as malignant and benign tumors of the liver, kidney, 
bladder, breast, gastric, ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic 
carcinomas, sarcomas, glioblastomas, head and neck, and other hyperplastic conditions such 
as benign hyperplasia of the skin (&&, psoriasis) and benign hyperplasia of the prostate fe.Q r . 
BPH). It Is, in addition, expected that a compound of the present invention may possess activity 

30 against a range of leukemias and lymphoid malignancies. 

In one preferred embodiment of the present Invention cancer Is selected from lung 
cancer, bone cancer, pancreatic cancer, gastric, skin cancer, cancer of the head or neck, 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, gynecological, rectal 
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, 

35 carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, 
carcinoma of the vagina, carcinoma of the vulva, Hodgkln's Disease, cancer of the esophagus. 
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cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland, 
cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of 
the urethra, cancer of the penis, squamous cell, prostate cancer, chronic or acute leukemia, 
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell 
5 carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), 
primary CNS lymphoma, spinal axis tumors, brain, pituitary adenoma, or a combination of one 
or more of the foregoing cancers. 

In a more preferred embodiment cancer Is selected a solid tumor, such as, but not 
limited to, breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma), 
1 0 endocrine, uterine, testicular, and bladder. 

The compounds of the present invention may also be useful in the treatment of 
additional disorders in which aberrant expression iigand/receptor Interactions or activation or 
signalling events related to various protein tyrosine kinases, are Involved. Such disorders 
may include those of neuronal, glial, astrocytal, hypothalamic, and other glandular, 
15 macrophage!, epithelial, stromal, and blastocoelic nature In which aberrant function, 
expression, activation or signalling of the erbB tyrosine kinases are Involved. In addition, the 
compounds of the present Invention may have therapeutic utility in Inflammatory, angiogenic 
and Immunologic disorders Involving both Identified and as yet unidentified tyrosine kinases 
that are inhibited by the compounds of the present invention. 
20 The term treating', as used herein, unless otherwise indicated, means reversing, 

alleviating, Inhibiting the progress of, or preventing the disorder or condition to which such 
term applies, or one or more symptoms of such disorder or condition. The term "treatment", 
as used herein, unless otherwise indicated, refers to the act of treating as "treating" is defined 
immediately above. 

25 The present invention also provides a pharmaceutical composition comprising a 

compound of formula (I), or a pharmaceutical^ acceptable salt or solvate thereof, as 
hereinbefore defined in association with a pharmaceutical^ acceptable adjuvant, diluent or 
carrier. 

The Invention further provides a process for the preparation of a pharmaceutical 
30 composition of the invention which comprises mixing a compound of formula (I), or a 
pharmaceutical acceptable salt or solvate thereof, as hereinbefore defined with a 
pharmaceutical acceptable adjuvant, diluent or carrier. 

For the above-mentioned therapeutic uses the dosage administered will, of course, 
vary with the compound employed, the mode of administration, the treatment desired and the 
35 disorder indicated. The daily dosage of the compound of formula (lysaltfeotvate (active 
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10 



ingredient) may be In the range from 1 mg to 1 gram, preferably 1 mg to 250 mg, more 
preferably 10 mg to 100 mg. 

The present Invention also encompasses sustained release compositions. 
Detailed Description of th» InvnnHr^ 

The compounds of formula 1 can be prepared using the synthetic route outlined in 
Scheme 1. The substftuents In Scheme 1 have the same meaning as the substJtuents 
denned tor formula 1. 



R 4 NcR^R 3 



1 

Scheme 1 

Compounds of formula 1 can be prepared starting from the 5-amlntK>xindole (2) and 
pyrimidlne (3). Combinhg 3 with an equimoiar amount of a Lewis Acid at temperatures ranging 
from -15 to 45°C for a time period of 1060 minutes in an inert solvent (or solvent mixture) 
followed by addition of 2 and a suitable base provides after the period of 1-24 h the intermediate 
4-chioropyrirnidlne (4) in high yields. Examples of Inert solvents Include but are not limited to 
15 THF, 1,4-dfoxane, n-BuOH. i-PrOH, dtehloromethane and 1,2-dlchioroethane. Examples of 
suitable bases employed may include but are not limited to (I) non-nucieophilic organic bases 
for example trlethyiamtne or dDsopropyiethyiamine (II) inorganic bases such as potassium 
carbonate or cesium carbonate or (ill) resin bound bases such as MP-carbonate. 

Examples of Lewis Acids include but are not limited to halrde salts of magnesium, 
20 copper, zinc, fin or titanium. In the next reaction, intermediate 4 Is reacted with an amine of the 
formula 5 either neat or In the presence of an Inert solvent (or solvent mixture) at temperatures 
ranging from 0 to 150°C to provide the compounds of formula 1. Optionally this reaction can be 
. run in the presence of a suitable base. Examples of suitable solvents for this reaction Include 
but are not limited to THF. 1,4-dioxane. DMF. N^etoy^pyrrolldlnone. EtOH. n-BuOH, i-PrOH, 
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dk*!oromethane, 1,2-dlchloroethane, DMSO or acetonitrile. Suitable bases are as outlined 
above. 

Compounds of the present Invention may be synthetically transformed into other 
compounds of the Invention by techniques known to those skilled in the art Simply for 
5 Illustrative purposes and without limitation, such methods include: 

a) removal of a protecting group by methods outlined In T. W. Greene and P.G.M. 
Wuts, 'Protective Groups in Organic Synthesis", Second Edition, John W8ey and Sons, New 
York, 1991; e.g., emovai of a BOC protecting group with an acid source such as HCI or 
trichloroacetic add. 

10 b) displacement of a leaving group (hallde, mesylate, tosylate, etc) with functional 

groups such as but not limited to a primary or secondary amine, thiol or alcohol to form a 
secondary or tertiary amine, thtoether or ether, respectively. 

c) treatment of phenyl (or substituted phenyl) carbamates with primary of secondary 
amines to form the corresponding ureas as in Thavonekham, B et al. Synthesis (1997), 10, 

15 p1189; 

d) reduction of propargyf or homopropargyl alcohols or N-BOC protected primary 
amines to the corresponding E-aHylic or E-homoallyiic derivatives by treatment with sodium 
bls(2-methoxyethoxy)aluminum hydride (Red-AI) as in Denmark, S. E.; Jones, T. K. J. Org. 
Chem, (1982) 47, 4595-4597 or van Benthem. R. A. T. M.; Michels, J. J.; Speckanp, W. N. 

20 Synlett (1994), 368-370; 

e) reduction of alkynes to the corresponding 2-alkene derivatives by treatment 
hydrogen gas and a Pd catalyst as in Tomassy, B. et al. Synth. Commun. (1998), 28. p1201 

f) treatment of primary and secondary amines with an isocyanate, acid chloride (or 
other activated cartooxylic acid derivative), alkyl/aryi chloroformate or sulfonyl chloride to 

25 provide the corresponding urea, amide, carbamate or sulfonamide; 

g) reductive amlnation of a primary or secondary amine using an aldehyde or ketone 
and an appropriate reducing reagent 

h) treatment of alcohols with an isocyanate. acid chloride (or other activated carboxyfic 
acid derivative), alkyi/aryl chloroform ate or sulfonyl chloride to provide the corresponding 

30 carbamate, ester, carbonate or sulfonic acid ester. 

Amines of the formula 5 may be purchased and used directly or alternatively be 

prepared by one skilled In the art using ordinary chemical transformations. For example; 

arytalkyiamines or heteroarylalkyiamlnes may be prepared from the conresponding nitrile by 

catalytic hydrogenation using catalysts such as Pd/C or Raney Nickel or by lithium aluminum 
35 hydride reduction, (see Rylander, Catalytic Hydrogenation In Organic Synthesis, Academic 

Press, 1979). 
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9Ha NHj CHa 

Inert Solvent |IJ 

The nitrfle startong materials can be either purchased or prepared from the 
corresponding aryi/heteroaryt bromide, kxflde or trfflate and Zn(CN)2 using Pd coupling 
conditions found in Tschaen, D. M., et af Synthetic Communications (1994), 24, 6, pp 887-890. 

* V Tf < V^ 02CH3 2n(CN)2/Pd ^ NC^^^SOiCHs 

s . Inert Solvent ~ [f^J 

Alternatively, benzytamines or heteroarytmeftylamines can be prepared by reacting the 
appropriate arylalkyi or heteroarylalkyf haJWe and the potassium salt of (BOCfeNH (reference) 
and subsequent removal of the BOC groups with add. 

CI Boc^.Boc Boc^Boc 

Srv CH3 — y . k^cHa 

Jl J Inert Sorvent T| T 

10 Amines, protected forms of amines, precursors to amines and precursors to the 

protected forms of amines of formula 5 can be prepared by combining the appropriate alkyne, 
or alkenyi stannane, alkenyt borane, alkenyf boronlc acid, boronic ester with the appropriate aryi 
or heteroaryt bromide, iodide or triflate using Pd coupling conditions as found in Tsuji, J.; 
. Palladium Reagents and Catalysts, John Wiley and Sons 1 999 and references cited therein. 



15 



B0C "NH 



Inert Solvent 




Appropriately protected amines of formula 5 may be converted to different amines of 
formula 5 according to methods familiar to those skilled In the art for exampleas but limited to: 
(a) oxidation of a thioether to a sulfoxide or sulfone. 

T Inert Solvent | 

CH„ CH3 

20 (b) N-alkylation of a sulfaniltde can be achieved under phase transfer using conditions 

described by Brehme, R. "Synthesis", (1976), ppH3-114. 

nc vv n, SOjCHs Q^ Br NaQHffTC > fX) 
l^J Inert Solvent NC> |^' Nn S0 2 C^ 
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10 



As understood by those skilled In the art. the chemical transformation to convert an 
ary» halide or trlflate or neteroaryl hallde or trfflate to an aromatic or heteroaromatic amine 
may be carried out using conditions currently outlined In the literature, see Hartwig, J. F.: 
"Angew. Chem. Int Ed." (1998), 37. pp. 2046-2087. Wolfe. J. P.; Wagaw. S.; Marcoux, J. F.; 
Buchwald. S.L; "Acc. Chem. Res.'. (1998). 31, pp 805-818, Wolfe, J. P.; Buchwald. S.L; 'J. 
Org. Chem.*. (2000), 65, pp 1144-1157, Mucl. A. R.; Buchwald. S. L; "Topics to Current 
Chemistry" (2002). pp 131-209 and references cited therein. Further, as understood by 
those skilled In the art. these same aryl or heteroaryl aminatlion chemical transformations 
may alternatively be carried out on nitrite (or primary amide) precursors which provide amines 
of the formula 5 after nitrite (or amide) reduction. Protected amines of formula 5 may be 
further converted to different amines of formula 5 according to methods familiar to those skilled 
In the art 




Pd 



Inert Solvent 




The in vtoo activity of the compounds of formula 1 may be determined by the 
15 following procedure. More particularly, the following assay provides a method to determine 
whether compounds of the formula 1 Inhibit the tyrosine kinase activity of the catalytic 
construct FAK(41<HHJ9). The assay is an EUSA-based format, measuring the Inhibition of 
poly-glu-tyr phosphorylation by FAK(410-689). 
The assay protocol has three parts: 
20 Purification and cleavage of His-FAK(410-689) 

II. FAK410-689 (a.k.a FAKcd) Activation 

III. FAKcd Kinase ELISA 
Materials; 

-Nf-NTA agarose (Qiagen) 
25 -XK-16 column (Ameraham-Pharmacia) 

-300 mM ImWizDle 

-Supertax 200 HILoad 16/60 prep grade column (Amersham Biotech.) 
-Antibody: Antf4>hosphotyrt>sine HRP-Conjtigated Py20 CTransduction labs). 
-FAKcd: Purified and activated In house 
30 -TMB Mfcroweff Peroxidase Substrate (Oncogene Research Products #CL07) 

-BSA: Sigma #A3294 
-Tween-20: Sigma #P1379 
-DMSO: Sigma #D-5879 
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•O-PBS: Glbco #141 90-037. 
Reagents far Purification; 

-Buffer A; 50mM HEPES pH 7.0, 
SOOmMNaa, 
5 0.1mM TCEP 

CompleteTM protease inhibitor cocktail tablets (Roche) 
-Buffer B: 25mM HEPES pH 7.0, 
400mMNaCI 
0.1mM TCEP. 
1 0 -Buffer C: 10mM HEPES pH 7.5, 



O.lmMTCEP. 
Reagents for Activation 

-FAK(41 0-689): 3 tubes of frozen allquots at 150ul/tube for a total of 450ul at 1.48 
15 mg/ml (660ug) 



-His-Src(249-524): -0.74 mg/ml stock In 10mM HEPES, 200mM (NH4)2S04 
-Src reaction buffer (Upstate Biotech): 

100mMTris-HC!pH7.2, 

125mM MflCC, 



200mM Ammonium Sulfate 



20 



25mMMnCI2, 
2mM EDTA, 
250uMNa3VO4, 
2mM DTT 



-Mn2+/ATP cocktail (Upstate Biotech) 



25 



75mMMnCI2 

500 uM ATP 

20mM MOPS pH 7.2 

1mMNa3V04 

25mM □ -glycerol phosphate 

5mM EGTA 



30 



1mM DTT 



-ATP: 150mM stock 
-MgCI 2 :1 M Stock 
-DTT: 1M stock 



35 Reagents for PAKcd Kinase EUSA 
-Phosphorylation Buffer 
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50mM HEPES, pH 7.5, 
125mM NaQ, 
48mM MgCI2 
-Wash Buffer: TBS + 0.1% Tween-20. 
5 -Blocking Buffer. 

Tris Buffer Saline, 
3%BSA, 

0.05% Tween-20, filtered. 
-Plate Coating Buffer 

10 50mg/ml Poiy-Glu-Tyr (Sigma #P0275) in Phosphate buffer Saline (DPBS). 

-ATP: 0.1 M ATP in H20 or HEPES. pH7. 
Note: ATP Assay Buffer: 
Make up as 75 uM ATP in PBS, so that 80 ul in 
120 ul reaction volume=50uM final ATP concentration. 

15 I. Purification of His-FAKcd(410-68S) 

1. Resuspend 130 g baculovirus cell paste containing ttie over expressed Hls- 
FAKcd41 0-689 recombinant protein In 3 volumes (400ml) of Buffer A, 

2. Lyse cells with one pass on a mlcrofluldizer 

- 3. Remove cell debris by centrifugation at 40C for 35 minutes at 14,000 rpm In 
20 a Sorval SLA-1 500 rotor. 

4. Transfer the supernatant to a clean tube and add 6.0 ml of NI-NTA agarose 
(Qiagen) 

5. Incubate the suspension with gentle rocking at 40C for 1 hour 

6. Centrifuge suspension at 700 x g in a swinging bucket rotor. 

25 7. Discard the supernatant and resuspend the agarose beads In 20.0 ml of 

Buffer A 

8. Transfer the beads to an XK-16 column (Amersham-Pharmacla) connected 
to a FPLCTM. 

9. Wash the agarose-beads with 5 column volumes of Buffer A and elute off the 
30 column with a step gradient of Buffer A containing 300mM Imldizole. 

1 0. Peif orm a buffer exchange of the eluted fractions into Buffer B 

11. Following buffer exchange, pool the fractions and add thrombin at a 1:300 
(w/w) ratio and incubated overnight at 13°C to remove the N-termJnal His-tag (His-FAK410- 
698 FAK410-689 (a.k.a. FAKcd)). 

35 12. Add the reaction mixture back onto the NI-NTA column equilibrated with 

Buffer A and collect the flow-through. 



BNSOOaO: <WO 200«»«07A1 _u 



WO 2004/056807 PCMB2003/005883 



13. Concentrate the flow-through down .to 1.7 ml and load directly onto a 
Superdex 200 HflLoad 16/60 prep grade column equilibrated with Buffer C. The desired 
protein elutes between 85 - 95 ml. 

14. Aliquot the FAKcd protein and store frozen at -80°C 
5 H, FAK activation 

1. To 450ul of FAK(410-689) at 1.48 mg/tal (660ug) add the Mowing: 
30ul of 0.037 mg/tal (1uM) His-Src(24&-524) 
30uIof7.5mMATP 

12ulof20mMMgCt2 
10 10ul Mn2+/ATP cocktail (UpState Biotech.) 

4u)of6.7mMDTT 

60ul Src Reaction Buffer (UpState Biotech.) 

2. Incubate Reaction for at least 3 hours at room temperature 

At time to, almost all of the FAK(410-689) is singly phosphorated. The second 
1 5 phosphorylation Is slow. At t 12D (t = 120 minutes), add 10ul of 150 mM ATP. 
T 0 = (Start) 90% singly phosphoryteted FAK(410-689)(1 P04) 
T43 = (43 mln) 65% singly phosphoryiated (1 P04), 35% doubly phosphorytated (2 

P04) 

Too = (90 mln) 45% 1 P04, 55% 2 P04 
20 T 160 = 15% 1 P04, 85% 2 P04 

T 210 = <1 0% 1 PCM, >90% 2 P04 desalted sample 

3. Add 180 ul aliquots of the desalted material to NINTA spin column and 
incubate on spin column 

4. Spin at 10k rpm (microfuge), for 5 mln to isolate and collect flow through 
25 (Activated FAK(41 0-689)) and remove Hls-Src (captured on column) 

III. FAKcd Kinase ELISA 

1. Coat 96^well Nunc MaxJSorp plates with poiy-glu-tyr (pGT) at 10 ug/well: 
Prepare 10 ug/ml of pGT in PBS and aliquot 100 ul/well. Incubate the plates at 37°C 
overnight, aspirate the supernatant, wash the plates 3 times with Wash Buffer, and flick to dry 

30 before storing at 4°C. 

2. Prepare compound stock solutions of 2.5 mM in 100% DMSp. The stocks 
are subsequently diluted to 60X of the final concentration in 100% DMSO, and diluted 1 :5 .In 
Kinase Phosphorylation Buffer. 

3. Prepare a 75 uM working ATP solution in Kinase phosphorylation buffer. Add 
35 80 ul to each well for a final ATP concentration of 50 uM. 
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4. Transfer 10 ul of the diluted compounds (O.Slog serial dilutions) to each well 
of the pGT assay plate, running each compound In triplicates on the same plate. 

5. Dilute on Ice, FAKcd protein to 1:1000 In Kinase Phosphorylation Buffer. 
Dispense 30 ul per well. 

5 6. Note: Linearity and the appropriate dilution must be pre-determined for each 

batch of protein. The enzyme concentration selected should be such that quantitation of the 
assay signal wOl be approximately 0.8-1.0 at OD450, and in the linear range of the reaction 
rate. 

7. Prepare both a No ATP control (noise) and a No Compound Control (Signal): 
10 8. (Noise) One blank row of wells receives 10 ul of 1:5 diluted compounds In 

DMSO, 80ul of Phosphorylation buffer (minus ATP), and 30 ui FAKcd solution. 

9. (Siganl) Control wells receive 10 ul of 1:5 diluted DMSO (minus Compound) 
in Kinase phosphorylation buffer, 80 ul of 75 uM ATP, and 30 ul of 1 :1 000 FAKcd enzyme. 

10. Incubate reaction at room temperature for 15 minutes with gentle shaking on 
15 a plate shaker. 

11. Terminate the reaction by aspirating off the reaction mixture and washing 3 
times with wash buffer. 

12. DHute phospho-tyrosine HRP-oonjugated (pY20HRP) antibody to 0.250ug/ml 
(1:1000 of Stock) in blocking buffer. Dispense 100 ul per well, and incubate with shaking for 

20 30mln. at RT. 

13. Aspirate the supernatant and wash the plate 3 times with wash buffer. 

14. Add 100 ui per well of room temperature TMB solution to Initiate color 
development Color development Is terminated after approximately 15-30 sea by the addition 
of 100ul of 0.09M H2SQ4 per well. 

25 15- The signal Is quantHated by measurement of absorbance at 450nm on the 

BioRad microplate reader or a microplate reader capable of reading at OD450. 

16. Inhibition of tyrosine kinase activity would result in a reduced absorbance 
signal. The signal is typically 0.8-1.0 OD units. The values are reported as IC^, uM 
concentration. 

30 FAK Inducible cell-based EUSA: Final Protocol 

Materials: 

Reacti-Blnd Goat Anti-Rabbit Plates 96-weH (Pierce Products 51 35ZZ ©115.00 

USD) 

FAKpY397 rabbit polyclonal antibody (Biosource #44624 @315.00 USD) 
35 ChromePure Rabbit IgG, whole molecule (Jackson Laboratories #001-000-003 

@60/25mg USD) 
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UBI aFAK clone 2A7 mouse monoclonal antibody (Upstate*05-182 @ 289.00 USD) i 

Peroxidase-conjugated AffiniPure Goat Anti-Mouse IgG (Jackson Labs #1 15-035-146 j 
@95/1.5mlUSD) j 

SuperBlock TBS (Pierce Producl#37535Z2 @99 USD) i 
5 Bovine Serum Albumin (Sigma #A-9847 ©117.95/100 g USD) I 

TMB Peroxidase substrate (Oncogene Research Products #CL07-I00mf @4O.00 ! 
USD) j 

Na3V04 Sodium Orthovanadate (Sigma #S6508 @43.95/50g USD) j 

MTT substrate (Sigma # M-2128 @25.95/500mg USD) j 
10 Growth Media: DMEM+10%FBS, P/S, Giu, 750 ugfml Zeodn and 50 ug/ml j 

Hygromycln (Zeodn InVltrogen #R25CH)5 @ 725 USD and Hygromycon InVKrogen #R220-05 
@ 150 USD) 

Mifepristone InVitrogen # H1 104)1 @ 125 USD 

CompleteTM EDTA-free Protease inhibitor pellet Boehringer Mannheim #1873580 
1 5 FAX cell-based Protocol for selectivity of klnase-dependent phosphoFAKY397 

Procedure: 

An Inducible FAK cen-based assay In EUSA format for the screening of chemical 
matter to identify tyrosine kinase specific inhibitors was developed. The cell-based assay 
exploits the mechanism of the GeneSwitchTM system (InVltrogen) to exogenously control the 
20 expression and phosphorylation of FAK and the klnase-dependent autophosphorylation site at 
residue Y397. 

inhibition of the kinase-dependent autophosphorylation at Y397 results in a reduced 
absorbance signal at OD450. The signal is typically 0.9 to 1 .5 OD450 units with the noise felling 
&i the range of 0.08 to 0.1 OD450 unfts. The values are reported as IC50s f uM concentration. 

25 On day 1 , grow A431«FAKwt h T175 flasks. On the day prior to running the FAK ceU- 

assay, seed A431*FAKwt cells in growth media on 96-weil U-bottom plates. Allow cells to sit at 
37oC, 5% C02 for 6 to 8 hours prior to FAK induction. Prepare Mifepristone stock solution of 
10 uM in 100 % Ettianol. The stock solution Is subsequently diluted to 10 X of the final 
concentration in Growth Media Transfer 10 ul of this dilution (final concentration of 0,1 nM 

30 Mifepristone) Into each well. Allow cells to sit at 37oC. 5% C02 overnight (12 to 16 hours). 

Also, prepare control wells without Mifepristone induction of FAK expression and j 
phosphorylation. j 
On day 2, coat Goat Anti-Rabbit ptate(s) with 3.5 ugAnl of phosphospecific FAKpY397 j 
polyclonal antibody prepared in SuperBlock TBS buffer, and allow plate(s) to shake on a plate J 

35 shaker at room temperature for 2 hours. Optionally, control wells may be coated with 3.5 ug/ml I 
of control Capture antibody (Whole Rabbit IgG molecules) prepared in SuperBlock TBS. Wash ! 

! 

i 

I 

» 
i 

I 
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off excess FAKpY397 antibody 3 times using buffer. Block AnW : AKpY397 coated plate(s) with 
200 uJ per well of 3%BSA/0.5%Tween Blocking buffer for 1 hour at room temperature on the 
plate shaker. While the pJate{s) are blocking, prepare compound stock solutions of 5 mM in 100 
% DMSO. The stock solutions are subsequently serially diluted to 100X of the final 
5 concentration in 100% DMSO. Make a 1 :10 dilution using the 100X solution into growth media 
and transfer 10 ul of the appropriate compound dilutions to each wed containing either the FAX 
induced or uninduced control A431 ceOs for 30 minutes at 37oC v 5% COZ Prepare RfPA lysis 
buffer (50 mM Trte-HO, pH7.4, 1% NP-40, 0.25% Na-deoxyeholate, 150 mM NaCI, 1 mM 
EDTA, 1 mM Na3V04, 1 mM NaF, and one CompleteTM EDTArfree protease inhibitor pellet 

10 per 50 ml solution). At the end of 30 minutes compound treatment, wash off compound 3 times 
using TBS-T wash buffer. Lyse cells with 100 ut/weU of RIPA buffer. 

To the coated plate, remove blocking buffer and wash 3 times using TBS-T wash 
buffer. Using a 96-wefl automated microdispenser, transfer 100 ul of whole celWysate (from 
step 6) to the Goat Antt-Rabb/t FAKpY397 coated pJatefs) to capture phosphoFAKY397 

15 proteins. Shake at room temperature for 2 hours. Wash off unbound proteins 3 times using 
TBS-T wash buffer. Prepare 0.5 ug/ml (12000 dilution) of UBI aFAK detection antibody in 
3%BSA/0.5% Tween blocking buffer. Dispense 100 ul of UBI aFAK solution per wef) and shake 
for 30 minutes at room temperature. Wash off excess UBI aFAK antibody 3 times using TBS-T 
wash buffer. Prepare 0.08 ug/ml (1:5000 dilution) of secondary Anti-Mouse Peroxidase (Antt- 

20 2MHRP) conjugated antibody. Dispense 100 ul per well of the AntWMHRP solution and shake 
for 30 minutes at room temperature. Wash off excess Anti-2MHRP antibody 3 times using 
TBS-T wash buffer. Add 100 ul per weQ of room temperature TMB substrate solution to allow 
for color development Terminate the TMB reaction with 100 ul per weD of TMB stop solution 
(O.ogM H2S04) and quantftate the signal by measurement of absoibance at 450 nm on the 

25 BloRad mlcroplate reader. 

Additional FAK cell assays are hereby Incorporated by reference from Pfizer 
Attorney Docket No. PC11S99 entitled "INDUCIBLE FOCAL ADHESION KINASE CELL 

ASSAY". 

Jn a preferred embodiment, the compounds of the present invention have an in vivo 
30 activity as determined by a kinase assay, e.g., such as that described heroin, of Jess than 100 
nM. Preferably, the compounds have an IC50 of less than 25 nM in the kinase assay, and more 
preferably less than 10 nM. In a further preferred embodiment, the compounds exhibit an IC*, 
In a FAK ceO based assay, e.g., such as that described herein, of less than 1 DM, more 
preferably less than 1 00 nM, and most preferably less than 25 nM. 
35 Administration of the compounds of the present invention (hereinafter the "active 

compound^)-) can be effected by any method that enables delivery of the compounds to the 
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site of action. These methods Include oral routes, intraduodenal routes, parenteral Injection 
(Including intravenous, subcutaneous, Intramuscular, intravascular or infusion), topical, and 
rectal administration. 

The amount of the active compound administered win be dependent on the subject 
5 being treated, the severity of the disorder or condition, the rate of administration, the disposition 
of the compound and the discretion of the prescribing physician. However, an effective dosage 
is In the range of about 0.001 to about 100 mg per kg body weight per day, preferably about 1 to 
about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this would amount to about 
0.05 to about 7 g/day, preferably about 0.2 to about 2.5 g/day. In some instances, dosage 
10 levels below the. lower limit of the aforesaid range may be more than adequate, while In other 
cases stfll larger doses may be employed without causing any harmful side effect, provided that 
such larger doses are first divided into several smaB doses for administration throughout the 
day. 

The active compound may be applied as a sole therapy or may Involve one or more 

15 other anti-tumour substances, for example those selected from, for example, mitotic inhibitors, 
for example vinblastine; alkylating agents, for example ds-platin, carboplatin and 
cyclophosphamide; antknetabolites, for example 5-fluorouracfl, cytosine arablnoside and 
hydroxyurea, or, for example, one of the preferred antknetabdftes disclosed in European 
Patent Application No. 239362 such as ]^5^-{3,4^ihydTT)-2- 

20 y4methyl>^-methyfamlno>2-thenpyl>L-glutamic add; growth factor inhfoftors; cell cycle 
inhibitors; Intercalating antibiotics, for example adriamydn and bfeomydn; enzymes, for 
example interferon; and anti-honrones, for example antt-estrogens such as NotvadexQ 
(tamoxifen) or, for example anti-androgens such as CasodexD (A'-cyano^i^ 
fluorophenylsulphony1)-2^yd^ Such conjoint 

25 treatment may be achieved by way of the simultaneous, sequential or separate dosing of the 
Individual components of the treatment 

The pharmaceutical composition may, for example, be in a form suitable for oral 
administration as a tablet, capsule, pffl, powder, sustained release formulations, solution, 
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical 

30 administration as an ointment or cream or for rectal administration as a suppository. The 
pharmaceutical composition may be in unit dosage forms suitable for single administration of 
precise dosages. The pharmaceutical composition will include a conventional pharmaceutical 
carrier or excipient and a compound according to the Invention as an active ingredient In 
addition, it may indude other medicinal or pharmaceutical agents, earners, adjuvants, etc. 
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Exemplary parenteral administration forms include solutions or suspensions of active 
compounds In sterile aqueous solutions, for example, aqueous propylene glycol or dextrose 
solutions. Such dosage forms can be suitably buffered, if desired. 

Suitable pharmaceutical carriers include inert diluents or fillers, water and various 
5 organic solvents. The pharmaceutical compositions may, If desired, contain additional 
Ingredients such as flavorings, binders, exceptants and the like. Thus for oral administration, 
tablets containing various exdpients, such as citric acid may be employed together with various 
disintegrants such as starch, eJglnic add and certain complex silicates and with binding agents 
such as sucrose, gelatin and acacia Additionally, lubricating agents such as magnesium 
10 stearate, sodium lauryi sulfate and talc are often useful for tabletlng purposes. ^oDd 
compositions of a similar type may also be employed in soft and hard filled gelatin capsules. 
Preferred materials, therefor, Include lactose or mQk sugar and high molecular weight 
polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration 
the active compound therein may be combined with various sweetening or flavoring agents, 
15 coloring matters or dyes and, if desired, emulsifying agents or suspending agents, together with 
diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof. 

Methods of preparing various pharmaceutical compositions with a specific amount of 
active compound are known, or will be apparent, to those skilled In this art For examples, see 
Remington's Pharmaceutic al Sciences. Mack Publishing Company, Easter, Pa., 15th Edition 
20 (1975). 

The examples and preparations provided below further Illustrate and exemplify the 
compounds of the present invention and methods of preparing such compounds. It is to be 
understood that the scope of the present invention Is not limited in any way by the scope of 
the following examples and preparations. In the following examples molecules with a single 
25 chlra! center, unless otherwise noted, exist as a racemic mixture. Those molecules with two 
or more chiral centers, unless otherwise noted, exist as a racemic mixture of diastereomers. 
Single enantlomers/diastereomers may be obtained by methods known to those skilled In the 
art 

Where HPLC chromatography is referred to in the preparations and examples below, 
30 the general conditions used, unless otherwise indicated, are as follows. The column used Is a 
ZORBAXD RXC18 column (manufactured by Hewlett Packard) of 150 mm distance and 4.6 
mm interior diameter. The samples are run on a Hewlett Packard-1100 system. A gradient 
solvent method Is used running 100 percent ammonium acetate / acetic acid buffer {0.2 M) to 
100 percent acetonftrile over 10 minutes. The system then proceeds on a wash cycle with 
35 100 percent acetonftrile for 1.5 minutes and then 100 percent buffer solution for 3 minutes. 
The flow rate over this period is a constant 3 mi / minute. 
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In the following examples and preparations, °Ef means ethyl, "Ac" means acetyl, 
W means methyl, and °Bu" means butyl 

Examples 

General Methods: 
5 Preparation of S4iltro-oxinfofr 

To a solution of oxindole (26 g) in 100 mL of concentrated sulfuric acid at -15oC was 
added fuming nitric, acid (8.4 mL) dropwise. Careful attention was paid to maintain the 
reaction temperature at -15oC. After the addition was complete, the reaction was stirred for 
30 minutes and then poured into Ice water. A yellow precipitate was formed which was 
1 0 Isolated by filtration to provide 34 grams (98%) of 5-nftro oxindole. 
Preparation of 5-amlno-oxfrdote 

To a solution of 5-nitro-oxindole (25 g) in 120 mL of dimethylacetamide in a Parr 
bottle was added 10% Pd/C (0.5 g). The mixture was hydrogenated (40 psi H2) for 16 h. The 
catalyst was removed by filtration and the filtrate was diluted with ether (2L) to provide 5- 
15 amlno-oxtndole (10.5 g; 50%). 

Preparation Of 2.4Kilchloro-5>trifluoromethvfpvrimldlne ttl: 

5-Trifluoromethylurac8 (250g, 1.39 mol) and phosphorous oxychlorWe (655 mL, 6.94 
mol, 5 equtv) were charged to a 3L 4-neck flask equipped with overhead stirrer, a reflux 
condenser, an addition funnel and an internal thermocouple. The contents were maintained 

20 under a nitrogen atmosphere as concentrated phosphoric acid (85 wt%, 9.5 mL, 0.1 equlv) 
was added In one portion to the slurry, resulting in a moderate exotherm. 
DBsopropylethylamirie (245 mL, 1.39 mol, 1 equlv) was then added dropwise over 15 mln at 
such a rate that the internal temperature of the reaction reached 85-90 °C by the end of the 
addition. By the end of the amine addition the reaction mixture was a homogenous light- 

25 orange solution. Heating was initiated and the orange solution was maintained at 100 °C for 
20h, at which time HPLC analysis of the reaction mixture indicated that the starting material 
was consumed. External heating was removed and the contents of the flask were cooled to 
40 °C and then added dropwise to a cooled mixture of 3N HCI (5 U 10 equlv) and diethyl 
ether (2L) keeping the temperature of the quench pot between 10 and 15 °C. The layers were 

30 separated, and the aqueous layer was extracted once with ether (1 L). The combined organic 
layers were combined, washed with water until the washes were neutral (5 x 1.5L washes), 
dried with MgSO* and concentrated to provide 288g (95% yield) of a light yellow-orange oil of 
96% purity (HPLC). This material can be further purified by distillation (bp 109 °C at 79 
mmHg). 
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one (4); 

To a solution of S^uorometihyl-a^-dlchloropyrimidine (214.8 g; 0.921 mo!) in 1:1 
DCEABuOH (1 .240 L) was added Zinc chloride 1M solution In ether (1 eq; 0.921 L). After 0.5 
5 hour, 5-amlno-oxlndole (124 g; 0.837 mol) was added followed by triethylamlne (129.4 ml; 
0,921 mol) keeping temperature at 25° C. The reaction was allowed to stir at room 
temperature overnight, then was concentrated and the product triturated from methanol as a 
yellow solid (224.3 g; 82%). 1 H NMR (DMSO-de, 400 MHz) Q 3.29 (s, 2H), 6.76 (d, J = 7.9 Hz, 
2H) f 7.39 (d, J = 8.3 Hz), 7.51 (br s, 1H), 8.71 (s, 1H). 10.33 (s, 1H) f 10.49 (s, 1H). 13 C NMR 
10 (DMSO-de, 100 MHz) □ 177.0, 161.3, 158.7 (br), 140.7, 132.8, 126.9, 123.7 (q, J = 268 Hz), 
121.0, 118.7. 111.2 (q, J = 32 Hz). 109.6, 36.7; HPLC ret time: 5.759 mln. LRMS (M+) 
329.1,331.1. 

Example 1 

5-[4-{R-1 -4^nyl-ethyfamino)-5-trffl , 3-dihydro-indol-2-one 



15 




To a solution of 1:1 DCE/UBuOH alcohol (1:1 ratio, 4 mL) and 5-(4~Chloro-5- 
trifluoromethyl^yrimdto^^^ (0.15 g; 0.456 mmole) was added 

(RX*) alpha phenethyl amine (0.071 mL; 0.547 mmole) and dllsopropyl ethyl amine (0.081 
mL, 0.456 mmole). The resultant solution was stirred under nitrogen and heated to 80°C for 

20 1 6 hours. The reaction was cooled to room temperature, diluted with -10 mL of a 1 :1 mixture 
of dfchloromethane and methanol followed by the addition of 0.5 g of MP-carbonate, The 
resultant mixture was stirred, filtered, concentrated and purified by silica gel chromatography 
(97:2.8:0.3 ratio of chloroform/methanol/concentrated ammonium hydroxide). The desired 
title compounds was obtained as a white solid (0.021 g; 11%). HPLC ret time: 6,46 mln. 

25 LRMS (M+) 413.4 

The following compounds of the Invention were prepared by heating chloropyrlmfdine 
(4) with an appropriate amine as In Example 1. Amines used in these reactions were either 
obtained commercially and used as received or alternatively they were prepared by common 
synthetic methods for amines known to those skilled in the ait Unless otherwise noted, 

30 compounds having chlral centers were prepared as racemic mixtures. 



BHSOOCIO: «eWO__2004CS6CO7A 1 J_* 



WO 2004/056807 



PCT/IB2003/005883 



-77- 



Table 1 . Compounds Prepared by the Method of Example 1 : 



Compound Name 


HPLC 
Retention 
Time 
(mln.) 


MS Data 
i (M+H) 


N-<1-MethyM -phenyl^thyl)-3-{I2-(2-oxo-2,a- 
dinydno-1 H^doKHy!amIno)-54rtfluo^ 
4-^aminol^ethyfW)enzenesulfonamide 


6.46 


597.5 


3-{[2-(2-Oxo-2,3-dihydro-1 H-indol-5-ylamino)-5- 

Iwtfll IJHULluIJLljlLjl - - . . t If * . .1 _ » ■ mm |% 

trmuorometny^ynmld^ 
benzenesuffbnamide 


4.87 


479.1 


5-{4-{3-(rrfflucxo-methanesu!fonyi}- 
Denzyiamtnoj^trifluoromethyl^y^ ,3- 
dIhvdro-fndol-2-one 


6.35 


532.1 


^4-I(Piperidin-a-yfmethyl)-amlno>6- 
trtfl uorometnyl^ynnrildin-2-ylamlno}- 1 ,3-dihydro-!ndol-2- 
one 


3.74 


407.3 


5-{4-{(1 -Metnanesuifonyt-plpeildin-3-yimettiyf)- 

amlno]*trffluoromethyli>yrtmldln-2-yIaminoH 
dihydro-indol-2«one 


6.21 


485.2 


N-(3-{[2-{2-Oxo-2,3KJthydro-1 H-indal-5- 
ytamino)-5-trffluorometh^^ 
phenylVmethanesulfonamide 


5.22 


493.3 


3-Oxo-3-{3-{t2-(2-oxo-2 f 3-dihydro-1 H-indd-5- 
yJamino)-5^uoromethyl-pyrim^ 
piperidbvl-yiHwoDtonitrile 


4.92 


474.3 


5-{4-[3-(1 ,1 -Dioxo-1 N°-isothiazolidin-2-y!)- 
propylaminoI^trffluoromethyH>^^ 
dihvdro-lndol-2-one 


4.89 


471.1 


^4^2^eth^-butylamino)-5-trtlluoroniethyl- 
pyrimkfln-2-ytaminoM t 3-dlhydro4ndo(-2-one 


6.53 


380.3 


5-{4-{(1 ^efthanesulfonyl^>iperldln-2.ylmethyj V 
amino]-5-trffluoromethyt^ > 
dihydro-indol-2-one 


5.17 


485.3 


N-{2-p-(2-Oxo-2,3-dihydro-1 H-indol-6-ylamino)- 
5-tnftuorom8thyl-pyrimldir>4-ylamlno]-ethyl}- 
methanesutfonamide 


4.38 


431.2 


N^4-p^2-Oxo-2^ihydro-1 H-indol-5-ylamlno)- 
D~inn uoruine inyHpynnri ia in-4-yiaiTiinoj-D u tyt}- 
methanesutfonamfde 


A "TO 

4.78 


459.3 


6-(4-I(1 -Methanesulfonyl-piperidin-4-y1methyI>- 
amfnoJ-5-tilfluoTomethy^ ,3- 
dihydro-indok2-one 




485.3 


N-MethyHsK2-{2-(2-oxo.2 f 3-dlhydro-1 H-indoW- 
yiamim>}-5-trifluoromethyty^ 
methanesulfonamide 


4.81 


445.1 


Methanesutfonlc acid 3-{f2-(2-oxo-2 l 3-dihydrO' 
1 H-lndo!-5-yIamlno)-5-trifluoromemyH?yrimidln^ 
Ytaminol-methyltohenvl ester 


5.67 


494.1 


N-{3-[2-(2-Oxo-2 t 3-dlhydro-1 H-lndoJ-5-ylamlno>- 
5-trlfluoromethyl-pyrlm!dir>^yf^ino>propyI}- 
methanesulfonamide 


4.58- 


445.1 


5^(4-Methanesulfonyl-mofDholin-2-vlmethvl)- 


4.87 


487.2 
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Compound Name 


HPLC 
Retention 

Tim a 

frnin.) 


MS Data 

\m~nj 


amirK)]-54rifluoromethyH)yrtmWln-2^amino}-1 ,3- 
dthvdro-cnclof-2-one 






N^4-Fluoro^3^K2^o-2,3-dlhydro-1H-lnck)J-5- 
yiamlno^trtftorarometh^^^ 
DhenvlVmeltianesLiJfbnaniida 


5.29 


511.1 


5-{iH(5-Oxo-morphonn-2-ylmethyl}-amlno]-5- 
trfnuoromethyl^Yrimldln-2-y!amlno}-1 ,3-dhydro-indol-2- 
one 


4.12 


423.3 


N-(4-Methoxy-3-(I2-{2-oxo-2 > 3-dlhydro-1 hMndok 
5-ylamirK))-5^uoromeihyJ-pyrimidln-4-ylfflninol- 
methyil^henvfVmethanesLiJfbnamlde 


5.38 


523.2 


N-(4-Methyl-3-{E2-(2-oxo-2,3-dlhydrx>-1 H-fndol-5- 
ylamino)*trffluoronrethyty^ 
phenylV-methanesutfonamlde 


5.30 


507.2 


5-[4-(3-Methanesu[fonylmethyl-benrylamfno)-5- 
trifluoromethyl-pyrimld!n-2-ylamino>1 ,3-dlhydrcHndol-2- 
one 


5.14 


492.2 


5K4-[(4-Triffuoroacetyknorpholin-2-yfmethyt)- 
amino]-6-trifluoromethyl-pyrimldin-2-ylamlno}-1 ,3- 
dihydronndoJ-2-one 


5.64 


505.1 


5-{4-l(1 -Methanesulfonyl-azetIdIn-3-ylmethyl> 
amlno]-54rifluoromethyl-pyrimldin-2-y1amlno}-1 ,3- 
dihvdro-indol-2-oriA 


4.76 


457.2 


N-Methyt-N-{4-methy1-3-{I2-(2-oxo-2,3-dlhydrt>- 
1 H-lnclol-5-ylaiTilno)-5-trifluoroinelhyl-pyrim idin-4- 

yioi i iM iv/^i i reu ijirvi loi lyi^i lieu ictnooUuunarriiUB 


6.66 


521.3 


5^44(1-Methanesulfbnyty^ 
amino]-5-trffluoromethyj-pyrfmidlrv2-yiamino}-1 ,3- 

\iuiy\iiv/"liiuui*^*^in6 


4.97 


471.2 


N-Methyl-N-{3-{2-<2-oxo-2,3-dihydro-1 KWndol-5- 
ytamino)-5-trifluoromethyH)yriniidln-4-ylamino]-propy1}- 

m ethsndsi j Ifhrwn Id a 


5.02 


459.2 


5-{4-[2-<1 -Methanesulfbnyl-piperidln-2-yl)- 
etoylaminoJ-Wrffluoromethy^ ,3- 
df hydro- In dol-2-one 


5.71 


499.4 


5-{4-[(4-Methanesutfonyl-pyridln-2-ylmethy!>- 
amlno]^trifluoromethyl-pyrimldlrv2-yf amlnoM ,3- 
dihydro-fndol-2-one 


4.68 


479.1 


{2^-Dimethy!-3-[2-(2-oxo-2 l 3KJihydro-1 H-indol- 
£^yfamino)-5-trffliiorometh^ 
propyO-carbamic add tert-butvl ester 


7.01 


495.0 


5-[4-(3-lsopropoxy-propylamlno)-5- 
trifhJO^omethyH?y^lmldin-2-yJamino^1 ,3-dBiydro-lndol-2- 
one 


6.27 


410.4 


5^4H(1-Methy^plperidln^ylmemyl>^lnol.5- 
trifluoromethyl-pyrimkiin-2-ylam[no)-1 ,3-dihydro-indol-2- 
one 


3.71 


421.0 


5H4-[(Tetrahydroi>yran^^ 
trffluonomethyl'pv^m rdIn-2-yfamfnoM f 3~dlhydro-indo»-2- 


5.16 


408.3 
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Compound Name 


WD1 P 

Retention 
Time 

/mtn \ 

(min.) 


MS Data 
(M+H) 


one 






6-pK2-Ethy«^utylamlno)-54rtfluoromethyl- 

DVrlm Id I TV? -\Aam In fVL-1 1~rilhur4iv\.Inrtnl-9-/in£k 
Ki' » iiimu rfyidi i itf iun • t^^uiYuro-ifiuQi"^-ori© 


6.95 


394.3 


5-{4-[(Tetrahydro-ftjran-2R-ytnnethyl)-am^5- 
trtfluorofnethy1-pyrtmidlrv2^amino}-1,3-daiydro-Sndol-2- 
one 


5.30 


394.3 


H4^(T^rahydro4urarv-2S-ylmelhyi)-anniriol-6- 
tnfluoromethy*-pyr1mldIn-2-ytenriir)0}-1 ,3-dfliydro-lndol-2- 
one 


5.30 


394.3 


5^4^(5^\/tethyWurBiv2-ytm^ 
trffluoromethyK>yrimW^^ ,3-dihydro-indol-2- 
one 


5.98 


404.2 


544-[(1^ethanesulfonyHwn^ 
amino]-5^uofomethyKpyrimidin-2-ylamino}-1 ,3- 
d I h vdro-lnd ol-2*o n a 


5.08 


471.3 


M4-[(Adamantan-2-ylme<hyt)-emino]-5- 
WfluoromethyH)yrlmidln-2-ylamino)-1 ,3-dlhydro-indol-2- 


7.89 


458.3 


5-{4-[(Adamantarh2-yIm ethyl >-arnlno]-5- 
u inuoiuTiiouiyi^ynmroin-/-yianiino/-i ,o-<iinyaro-incohZ- 
one 


520 


473.3 


5-{4-(2-Methoxy-2Hiiethyl-propylamlno)-5- 
irm uoro metnyi-pynm kji n-2-ylamrno]-1 1 3-ariydrcHndol-2- 
one 


5.87 


396.3 


5^4-[(enc^Bk^op2 J]hept-5-en-2-ylmethyl)- 
aminoj-5-tnfluorometnyi"pynmldin-2-y1arriino}-1 ,3- 
dihydro-lndoJ-2-one 


6.74 


416.3 


(3-fl2-(2-Oxo-2,3-dihydro-1 H-indol-5-ylamino>-5- 
aTTiLwrometnyi-pynmidjrwl-ylaminojHTieth 
phosphonfc add dimethyl ester 


5.03 


522.2 


5-[4^3-Methyl-butylamlno>-5-trlfluoromethyl- 

l#yi u i iiuu r*^*yiai i iRlOp 1 tO^«lyUITrHiiQOivl*-One 


6.87 


380.2 


5^4-[(2-Hydroxy-<^lohexytmethyl)-am{noJ-5- 
Wf!uorornethyH)yrimkllrv-2-ytam|noH ,3-dIhydro-lndol-2- 
one 


6.66 


422.2 


N-<4-Methoxy-3-(I2.(2^xo-2 > 3Kli*hydro-1 H-lndol- 
5-yfam(no)-5-trifluoromethyl-|)yrimldir>4-ylamlnoJ- 
methy!VDhenvl)-N-methv^methanesuffonamlde 


5.69 


537.2 


5-{4H[(4-Ethanesulf6nyf*morphoHn-2-ylmethyl>- 
amino]-5-trifluoromethy}-pyrlmldin-2-yIam!no}-1 ,3- 
dihydro-lndol-2-one 


5.11 


501.3 


5^4--{[4-(Propane-2-su!fo^^ 
y!memyI]^irK>}^^ 
1,3-dihydro-indo»-2-one 


5.35 


515.2 


5^41(4-Acety^orphoHn-2^^ 
Wfluoromemyj^yoto^ 
one 


4.43 


451.2 


&^4-[(4-Proplonyl^oiphollrv2-ylmethyt)^mlno}- 
6-trifluoromethYl-ovrimidin-2-vlamtno>-1 ,3-dihvdro-indo<- 


4.74 


465.2 
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Compound Name 


HPLC 
Retention 
Tfoie 
(min.) 


MS Data 
(M+H) 


2-one 






ytmethyf]^mlrK>h54rffiuo^ 
1 ,3-dihvdro-indol-2-one 


5.43 


493.2 


2-{[2-(2-Oxo-2,3-dtiydro-1 H-Jndol-5-ylamlno)-5- 
Mfluoromethyf^yrfmfdln^y^^ 
4-carboxytic add methyl ester 


5.04 


467.2 


5^44(441ethoxyacetyi™ 
amino^5^uo^omethyl-pyrimidln-2-ylam^no^1 ,3- 
dlhydro-lndoW-one 


4.44 


481.2 


5-[4-(3-ehanesulfonyl-benzylamino)-5- 
trifluoromethykpyrim fdln-2-ylamlno}-1 ,3Hjihydro-indol-2- 
one 


5.36 


492.3 


5-{4-{(4-Methanesulfonyl-mofphol!n-2R- 
ylmethyl)^inoj^trifluorometh^ 
1,3-dlhydro-indol-2-one 


4.84 


487.3 


5^4-[(4-MethanesuIfonyl-morpholirv-2S- 
ylmethyl)^i^5-Wfluoro^^ 
1 f 3-dihydro-indol-2-one 


4.86 


487.3 


6^4-[(Pyrjmidin-2-ylmethyl^arnlno]-5- 
trifluoromethyt-pyrimidin-2-ylamlnohl P 3-dlhydro-lndol-2- 
one 


4.53 


402.3 


5^4-[(Pyrazliv2-y!m^ 

trifUioromethyH3yrhnWlrh2-y(amlno}-1 ,3<!ihydro-indol-2- 
one [ 


4.42 


402.1 


N^4^oro-3-fl2^xo-2^ 
ylamino)^trffiuoromemyt^yrta^ 
phenyl)-N-methvt-methanesulfonamide 


5.55 


523.3 


5-f4-[(1 -Methanesulfcnyl-piperkH^ 
aminoh54rifluoromethyH>y^ ,3- 
dihydro-Jndol-2-one 


5.17 


485.3 


&W(4^obutyryl^orpto^^ 

trifluoromethyH>yrim(din-2^lamino}.1 ,3-dihydro4ndol-2. 
one 


5.03 


479.2 


5-[4-(3,3-Dlmelhyl-2-oxo-buty!am ino>-5- 
trffluoromethyH>^ 
one 


6.00 


408.2 


t*-j4Hi^-DBT»ethyl-propylamlno>-5- 

trifiuoromethy^yrimidin-2-ylamir>o]-1,3-d?iydrc>-indo»-2- 
one 


6.65 


380.3 


5-[4-<2-Mettioxy-1 -methyl-ethylamlno)-5- 

trtfluoromethyH>yrimWln-2-ylamiw>1,3^»iydro^ndol-2- 
one 


5.57 


382.3 


5-{4-p-{1 ,1 -Dioxo-1D°-teothiazolklIn-2-y1)- 

ethylamfno}*trifluoromettiyl-pyrimldin-2-ylamlno}-1.3- 
dihydro-lndo»-2-one 


4.59 


457.3 


5-{4-(3-MethyIaniino-propylamlno)-5- 

trifluoronwmyl-pyrimidin-2-ylanilnoJ-1,3-dihydn)-indol-2- 
one 


3.47 


381.3 
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Compound Name 


HPLC 
Retention 
Time 
(mln.) 


MS Data 
(M+H) 


5-C4-l(Pyridin-3.ylmethyl>-amlno]-&- 
trifluoromethyl-pyrimklin-2"ylamino)-1 ,3^ihydro-indcrf-2- 
one 


4.62 


401.3 


5^44(6-Methanesuffonyl^yrklIrv2-yfmeth^ 
amlrwj^triffuoromethy^ > 
dihydro-indof-2-one 


4.89 


479.3 


5-(4-t3-(1 ,1-Dioxo-1 A6-tooftiazoHdln*2^^ 
benzy!amino]^trifluoromethyH)yrimld^ > 
dIhydro-indol-2-one 


545 


519.2 


5-(4-<1 R-Pheny!^thyiaminoV5-trifIuoromethyJ- 
PVrlmkfin-2-yiamInoV1 .3-dihydro-lndol-2-one 


6.42 


414.4 


5K4-lsopropytem[no-5-trffluorom 
2-ylamfnoM , 3-dlhydro-Indol-2«one 


5.84 


352.2 


5^4R-sec^utylamino-5-trifluoromethy*- 
pyrimidin-2-viaminoV1 .3-dihydro-mdo»-2-one 


522 


3662 


5-{4S-8ec-Butylamlno-5-trifluofomethy}- 
pyrim(dln-2-ylamlnoV-1.3KfihydfO->ndoW-one 


623 


366.2 


644^2-MethylamIno-ethylamino)-5- 
WfluoromethyH>yrimidliv2-ylamlnoH f 3-dihydro4ndol»2- 
one 


329 


367.3 


5-[4-(1 S-Pheny1-ethyfamino)-5-tnfIuoromethyf- 
pyrimid"nv2-vIamInol-1 .3-dlhydro-indol-2-one 


6.42 


414.3 


M4-K2-Methanesulfbnylm8thyl-thIa2oM- 
ylmethyl>amlno]^trff!uorom6thytyy^ 
1 ,3-dlhvdrtHndol-2-one 


4 72 


499 3 


5^4-PropylamirK>^trffiuorom 
ytaminoM ,3~dIhydfrwndol-2-one 


5.91 


352.2 


5+K2-Hydroxy-1-methyl-ethylamlno>^- 
trif)uoromethy^)yr1midln-2-y1amlno)-1 ? 3-dihydro-lndol-2- 
one 


4.49 


368.2 


5-f4-(1 4^ydraxymethyl-propytamftio)-5- 
trlf!uoromethyl-pyrim!dln-2-ylamlno]-1 ,3-d!hydro-lndol-2- 
one 


4.85 


382J2 


5^4-[(5-MethanesuffonyH>yri^ 
aminol^trffluortwethyHa^ ,3- 
dlhydro-indol-2-one 


4.55 


479.4 


5-{4-KPyrldiiv4.ylmethyl>«mInol-5- 
trtf!uorometh^pyrimldin-2-ylam[no}-1 ,3-dihydro-lndol-2- 
one 


4.49 


401.2 


5-[4-(1 >Dlmethyrtutylamfno)-5^ifluorometh^ 
pyrim[dirv2-y1amlr>o]-1,3^ihydro^ndof-2-ori8 


6.99 


394.3 


N-lsopropyl-N-{3-l2-{2-oxo-2,3-dihydrt>.1 H-lndol- 
5-y1amino)-5-trffluorometh^ 
propyl}-methanesutfonamide 


5.12 


487.3 


5-[4-(1S4Hydroxymethyt-2-methy}-propylainlno)- 
5-trffluoromethyl-pyrimidln-2-yIamJnol-1 ,3-dlhydroJndo)- 
2-one 


5.23 


396.3 


N-Cydohaxy»-N^3-p-(2-oxo-2,3-dihydro-1H- 
lndol-5-vfamino).5^uoromelhvI-Dyrimldlrv4-vfamlnol- 


624 


527.2 
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wompouna Name 


HPLC 
Retention 
Time 
(min.> 


MS Data 
(M+H) 


propyll-methanesuffonamlde 






5-[4-(1 ,2,3 ,4-Tetrahydro-naphthaleivl-ylamho)- 
54rffluoromethyH>yrirn idin-2-ytamIno]-1 ,3-dBiydro-tndol- 
2-one 


440.4 


7.17 


5K4-[(14^ethanesulf6nyl-pyrTdidln-2S-yImethyf> 
amlnoJ-S-MtuoromethyHjy^ ,3- 
dihydro4ndol-2-one 


5,07 


471.2 


M4^(3^ethyf-thiophen^.yImethyl>^mlnoh5- 
trffluorDmethy^yrfmfdIn-2-ylamino}-1 ,3-dihydit>-fndol-2- 
one 


6.18 


420.4 


6^4-[(1^thanesulfwyf-pyrrt)Iidin-3R- 
ylmethyl)^ino]*trffluorome^ 
1 .3-dlhvdro-indoV2-one 


4.95 


471.2 


5-{4-<2-Hydrox)M S-pbenyt-ethylamlno)-5- 
triftuoromelhy^yiiTnld)n--2-y!amino}-1 ,3-dihydro-lndol-2- 
one 


5.28 


430.3 


5-{4-(2-Hydroxy-1 S-mathyl-€thylamlno>-&- 
trtfluorornethyl-pyrlrnldln-2-ylamino}-1 ,3-dihydro-lndoM- 
one 


4.49 


368.3 


5-[4-(1 R«+lydroxymethyl-propylamino>-5- 
trifluoromethy^yrimidii>2-ytamirio]-1 ,3-dlhydro-lndol-2« 
one 


4.85 


382.2 


5-[4-(1^>yrtmldln-4-y^thy!am!no)-5- 
trmuoromethy^yrtmidirv2-y(amlno]-1 ,3-dlhydro-indol-2- 
one 


4.84 


416.3 


5-[4-(1 ,1-Dioxo-tGtrahydro»1-thlophen-3- 
ylam!no)-5-trlfluoromethyl-pyrimWin-2-ylamjnoh1 ,3- 
dihvdro-lndol-2-one 


4.67 


426.3 


5-{4-{(1 H-lmklazol-2-yimethyl)-amino}-5- 
trifluorDmethy^>yrifTildin-2-ylaniino}-1 ,3-dihydro-indol-2- 
one 


3.27 


390.3 


5-{4-{2-Rperidfrv2.yl-ethylanilno)-5. 
trifluorometh^ynmldin-2-ytamino}-1 r 3-dihydro-indol-2- 
one 


3.79 


421.4 


5^4-(isobuty*^ethyt-amtno)-6-lrffluorornethyl- 
pyrimidin-2-vlamlnol-1 .3-dIhydro-fndol-2-one 


6.82 


380.3 


N-Methy»-N-(3-{I2-<2K}XD-2 f 3-dlhydra-l H-indol- 
5-y1amIno>-5-trifluoromeihyii>y^ 
methyl V-DhenylVmettianesiJlfonam We 


5.49 


507.4 


^EthyW.(3HP^x^2 f 3^ihydro-imndol-5- 
ylamino>-5-trifluoromethyH5yrim 
phenylHnethanesuIfonamWe 


5.67 


521.3 


544-(2-MethanesuIfonyl-ben2ylamino)-5- 
tiiftuoromethyl-pyiimklin-2-y!amlno]-1 ,3-dihydro4ndol-2- 
one 


5.47 


478.2 


N-lsopropy«-N^3-{{2-(2-ox(>.2.3-dlhydro-1 H- 
lndol-5-ylanilno)-5^uoromethyH^ 
methyl}-ohenvJ)-fnethanesulfonamjde 


5.81 


535.3 


S^S^.S.e-Tetrahyd^WI^TbiovridlnvW- 


5.79 


484.3 
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Compound Name 


HPLC 
Retention 
Time 
(mh.) 


MS Data 
(M+H) 


ylmethyl)-amlno>54rifluoro^ 
1 i3-dlhvdro-indoK2-one 






5^(1-Pyrimicfin-2^^ 
amho]^trffluoromemyl^y^ ,3- 
dihydno-indof-2-one 


6.17 


485.3 


5-{4-[2R-(1 -Methanesutfonyf-pfp8rldir>.2-yl)- 
ethytajnino^S-trffluorome^^ 
dihydro-indot-2-one 


5.70 


499.4 


54H2S-<1 -M8thanesulfony!-plp8ddIn-2-y1)- 
ethylamino}-£Mluoromethyl^ ,3- 
dihvdro-indol-2-one 


5.70 


499.4 


5^4^34irfethyteutfwy4>r^ 
trtfluorometh>ii3yrfmidln-2-ylamlnol-1 ,3-dihydro-Indol-2- 
one 


5.83 


398.2 


5-[4-<1 S-HydroxymethyW-metty^ 
propytamlno)-5-trffluororT^^^ ,3- 
dlhydro-fndot-2-one 


5.02 


428.2 


5-[4-(2-Hydroxy-1 R-methy1-ethylamino)-5- 
trifliiorometoyl^yrimldln-2-yl^^ 
one 


4.49 


368.3 


5-[4-(1R^ydroxymethyl-2^ethy^^ 
5-trtfluorome^v^Dvrinnklin-2-vtaniInol-1 3-dftwdro-indol- 
2-orie 


5 23 


398 4 


N-Bhyl-N-{3-I2-(2-oxo-2 f 3-dlhydro-1 H-indol-5- 
VlamlnoVS-trtfluororneth^ovrimtd 
methanesulfonamide 


w.O 1 


H f O.O 


5^4-[(1-MethanesulfbnyH>yrrolldln-3R- 
Vlmeth vl Vani{no1--5-ti1fluoromefhvUDvrimid]iw2-vf am fmVU 

J • w u *j*f MM Iwj W u IJiUUI Wl lloll 1 JF ~L/ VI 141 HVill~4b V JOJ fill SKJj 

1 ,3-dihvdro^ndol-2-ono 




A71 4 


5-[4-(1 S-Hydroxymethyl-propylamlno>^5- 
trifluoromoth^pynmidin-2-ytam}no]-1 ,3-dihydro-indol-2- 
ona 


4.86 


382.3 


5^3 1 5-Dinttro4>enzyla^ 
pyrimidirv2-ylamirK)M .3-dihydro-tndd-2-one 


6.04 


490.1 


N-{2-{I2-(2-Oxo-2,3-clihydro-1 H-indol-5- 
ylamino)-5^uoromethyH5y^ 
phenvD-methanesulfonamide 


5.84 


493.1 


N-lsopropyl-N^^Z-oxo-^a-dlhydro-l H-lndoJ- 
5-yfamlfK>>5^uorometh^ 
methanesulfonamide 


5.37 

1 


473.3 


5-[4-(2-Hydroxy-1 -phenyl-ethylamino)-5K 
tr!fluorometh^-py^ldirv2-ylamlno]-1 ,3-dihydro-indol-2- 
one 


5.29 


430.3 


5-[4-<1 R-Hydroxymemyl-3^ethyl-butylamlno)-6- 
trtfluoromethyKpyrimidin-2-ylam1no]-1 ,3-dlhydro-indol-2- 
one 


5.59 


410.4 


5-[4-(1 S-Hydroxymethyl-3-methyl-butylamlno)-5- 
trffliicm>methyH)yrimidin-2-y!amino]-1 ,3-dhydro-lndol-2- 
one 


5.59 


410.4 



8NSOOOO: <WO__^2004OS«a07Al_L> 



i 



WO 2004/056807 



PCT/1B200J/005883 



-84- 



Compound Name 


HPLC 
Retention 
Time | 
(min.) 


MS Data 
(M+H) 


5^4^(1-Methanesuffonyl-piperidkv2S-ylmethyl)- 
aminoJ^trilluoromethy!^yrimidin-2«ylamino}-1 ,3- 
dfiydro-indoJ-2-one 


5.16 


485.3 


5-{4-I(1-Methanesulfonyl-pyrrolid[n-2R. 
ylmethyl>-amInol-5*fluoromethyi-pyrimkl^ 
1 ,3-<fIhydrO"lndol-2-one 


5.08 


471.3 


5^4-(NtethyH*yndin-2-^ 
tmuorometh^i>yrimklln-2-ylamtno]-1 ,3-dlhydro-indol-2- 
one 


5.37 


415.3 


544^(3^ethanesuHbnyl-benzyl>-methy^amIno}- 
5-^uoromeftyH>yrtmldin-2-ytamlno}-1 ,3-dftydro-lndol- 
2-one 


5.66 


492.3 


N-Mettiyl-N-{2-^I2-(2-oxo-2 l 3-dtf,ydro-1 H-indoJ- 
Sylamlno)^trtfluorometh^yrimk^-^ylaminoh 
methyl^phenylVmethanesuffonamlde 


5.63 


507.3 


&-[4-{Methyl-pyrldin-3-ytmethy|.amino>-5- 
trffluoromethyl-pyr!m!dJn-2-ylamInol-1 ,3-dOiydro-indol-g- 
one 


5.25 


415.4 


5^^(1-Methanesuffonyl-plperidir>^-ylmethyl)' 
methyl-amino]-5^uoromethyt-pyrfmidlrv2-yte 
1 ,3-dihydro-lndo W-one 


5.69 


499.4 


5^4-(MethyH>yrkfin^ylmethy^amino)-5- 
trifluoromethyH)yrimidin-2-ytamlnoJ-1 ,3-dihydro-fndoJ-2- 
one 


5.12 


415.3 


5-{4-Cyclopentylamlno-5-trifluorofTiethyl- 
DVrimldin-2-ylarntnoM ,3-dihydro-frtdol-2-one 


6.47 


378.3 


5-[4-(2 f 6-Dimettioxy4>enzyIamino)-5- 
trffliK>romethyJ-pyrinifdirv2-ylamlnoJ-1 ,3-dihydro-lndol-2- 
one 


6.78 


460.3 


6-{4-[(1 .frOtrnethyM H-pyra2X)k3-ytmethyl>- 
amhoj^trffluofomethyl-pyrtmidln-2*ylamfno}-1 ,3- 
dihydro-indol-2-one 


4.99 


416.3 


5^4-(2-lmklazDl-1-yi-ethylamino)-5- 
trifluoromethy»-pyrimldln-2-y1amlnol-1 ,3-dihydro-lndoW- 
one 


3.58 


404.2 


5^44(Pyridirv2-ytmethyl)-amino]-5- 
trifluoromethyiiiyrtmWUv2-ylamino}-1 ,3-dlhydro-lndolr2- 
one 


4.95 


401.4 


5-t5-Trlfluoit>methyl-4-{2-trlfluoromethy«- 
ben2ylamlno)i>yr!mid!n-2-ylam!nol-1 ,3-dlhydro-<ndol-2- 
one 


6.57 


4682 


5^4^(3-l\tethyl^yrjd!n-2-yfmethyl)^fno]-5- 
trifluommethyH>yrimidin-2-ylamino}-1 ,3-dihydro-tndo»-2- 
one 


6.07 


415.3 


6-[4-(3-Methanesulfonyf-ben2yiam(no)-5- 
Wfluoromethyf-pyriniWJn-2-ylaminoJ-l f 3-dlhydro-indo 
one 


5.16 


478.2 


5^4-(2-(1-AcetyH)iperldln-2-yl)^thyfamino^ 
trifluonom8thvh>vrimidin-2-ylamino>-1 .3-dfhydro-indol-2- 


522 


463.4 
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Comoound NamA 


HPLC 
Retention 
Time 
(min.) 


MS Data 
(M+H) 


one 






5^442-(1-PropionyH>iperidi^^^ 
5-trifluonomethyl^y^ ,3-dlh^lro-indol- 
2-one 


5.65 


477.4 


5^442^1-Cyctoprop6necart)o^ 
ethylamlno]-5-trffluoro^^ ,3- 
dihvdro-indol-2-one 


5.86 


489.4 


5K4-PK1-teobutyirl-^^ 
5-trffluoromethyi-pyri^ 
2-one 


6.07 


491.3 


5-{442^1-ButyryH>l^^ 

trifluoromettyl-pyrim!dln-2-ylamlno>1 ,3-dihydro-fndol-2- 
one 


5.99 


491.4 


5^4^-(1^ethoxyacetyH)iperldin-2-y)>. 
ethylamin^54rffluoronreU^ ,3- 
dlhydro-tndol-2-one 


5.19 


493.4 


5-{4-l2^1^ydobutanecarbonyli)Iperidliv-2-yf)- 
ethytamino]-5-trifhion™^ 
dfhydro-fndol-2-one 


6.31 


503.4 


N^ethyl-fK3-[2-(2^^ 
ytam!no)-5-trffluoromethyii>yri^ 
ecetamide 


4.47 


42313 


NnMeftyl-N-{3-[2-(2H)xa-2 I 3-dmydro-1 H-lndo^ 
ylamiroJ-S-triftuoromefo 
proplonamlde 


4.89 


437.45 


CydopropanecarboxyJfc acid methyK3-[2-(2- 
oxo-2,3^ihydro-1Wndol^yi^ 
PViimidln^vlam^olHproovf^amide 


5.07 


449.3 


N-Methyl-N-{3-{2-{2-oxo-2,3-dJhydrD-1 H-indol-5- 
ylamlno)-£^uoromethy1-py^ 
isobutvramlde 


5.24 


451.3 


N^ethyWHS-P^-ox^S-dlhydro-l H-indo)-5- 
y!amtno)-5-trffluoromethyl^^ 
butyramlde 


525 


451.4 


2-Methoxy44-nwthy»-hH342K2K>xo-2 I 3K«iydro- 
1 H-indol^ylamirK>)-5-<rifl^^ 
vlamlnol-proDvlVacetamfde 


4.47 


453.3 


cyaooutanecartjoxytic acid m etn yJ-{3-{2-(2-oxo- 
2,3-dihydro-1 H^rcioV-5-ylamino>-5-tr1fliioroniethyV- 
Pvrfrnidin-4-vlaminol-propyl}-amide 


5.48 


463.4 


2,2,N-Trlmathy»-N-{3^2-{2-oxo-2,a-dlhydro-1 H- 
lrKlol^ylamIno>-5-trifluoromei^-pyrimidfr>-4-ylamino]- 
propvll-oropionamfde 


5.80 


465.3 


2,N-Dimethyf-N-{342-(2-oxo-2,3-dihydrD-1 H- 
lndol-5-yl amino)- 5-miorori)ethy)-pyrimidir>-4-ylamirio]- 
propyD-bLrtyramide 


5.55 


485.3 


N-Methy^-N-{3-[2-(2-oxo-2,3^ihydro-1H-lndol-5- 
y^tno)^4rmuor<xnethy1-pyrimidin^ylaminoh)ropyl}- 
benzamide 


5.38 


485.3 
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Compound Name 


Retention 
Time 

(m\n \ 

iMun.i 


MS Data 
(M+H) 


Isoxazole-S-carboxyf ic acid methyK3-{2-(2-oxo- 
2,3-dihydro-1 H^dol-5-yfamlno>^-trlfIuoromethyl- 


4.91 


4762 


Morphollne^caxboxylic acid methy!-{3-{2-(2- 
oxb»2,3-dihydro-1 H^ol*ylamino)-5-trifluoromethyt- 


4.78 


494.3 


Ethanesulfonte acid mettiy43-{2-(2-oxo-2,3- 
dihydro-1 H4ndol^ylamino)^^fluoromethyli)yrlrn idin- 
4-vIamlnol-oroDvlVflmfrifl 


529 


473.3 


Propane-1-sutfonlc acid methyK3-P-(2-oxo-2 f 3- 
dihydro-1 H^ndo^yfamirw)^trmuoromethy4>yri 
4-vlam I noV-oroo vft-am (da 


5.71 


487.3 


1^3-Trimeihyl-3^342^^ 
lndol^ylamino)-5-1j1fta 

W* »KJ'l wUHUl IJf IVII OCI 


5.53 


488.3 i 


2^-Trtfluoro-N.methyl-N-{3-p^2-<»«>-2,3- 
dihydro-1 H-lndol-5-ylamino)-6-trifluoromethyl-pyrirnidin- 

4-x/f am ! nnl-nro n vTV-^ratnnn id a 

~r~yiaiini mjj |jt wi^rir^auouiii iiuo 


5.80 


4772 


N-Methyl-N-{2-t2-(2-oxo-2,3-dlhydro-1 H-lndol-5- 
y1amfno)-5-trif]uorom ethyl-pyrim Idir>-4-yiam ino]-eth yt}- 

OvCIOJ IIFU0 


423 


4092 


N-Methyl-N^2^2^x<>-2,3-dlhydro-1 H-Indol-5- 
yle™im>)^trifluoromethyH>yT^ 
propim muuiqo 


4.61 


4232 


Cyciopropanecarboxyilc acid methyK2-{2-{2- 
oxo-2,3-dlhydro-1 H-lndol-5-ylamlno)-5-trifluoromethyf- 
pynmiufli a ^yiaminoj^inyi/-am)oe 


4.77 


4352 


N-Methyl-N-{2-|2-{2-oxo-2,Wihydro-tH-jndol-5- 
ylamlno)-5-tiifluoromethyli3yrimidlrv4->1amino]-ethyI}- 

lSODuiyiamlOe 


4.94 


4372 


N4^aihy«-N-{2-t2-(2-oxo-2,3^IIhydro-1H-indol-5- 
ylamlno)-5-trifIuoramethyH)yrimldln-4-y!am!no]-ethyl}- 

hi ifvramiiiA 
uuiyr giiikju 


4.95 


4372 


2-Methoxy-N-mettiyi-N-{2-{2-{2-oxo-2 T 3-dlhydro- 
1 H-fndol-&-y(amlrio>5-trifliJO^ 
viamJn ol-eth vD-scetam (da 


421 


4392 


Cyclobutanecaiboxyllc acid methyt-{2-[2-{2^oxo- 
2,3-dihydro-l H4ndol^ylamino)^trlfluoromethy»- 
DVTimidln^v1ajnino1^thyl)-amWe 


5.17 


449.3 


2^,N-Trimeihyf-N-{2-P-(2-oxch2,3-dihydro-1 H- 
fndo^&-y!amlno)^trifa 
ethyfl-proDionamlde 


5.57 


451.4 


2 l N-DimethyWSI-{2-I2-(2-oxo-2,3-dihydro-1 H- 
irKJol-5-ytamino)-54ifflu<mxnethy^ 
ethyft-butyramide 


526 


451.4 


N-MethyWJ^^^-ox^.S-dlhydTD-l 
ylamfao)^trtfliiQromethyH?yrta^ 
benzamlde 


4.80 


471.3 


lsoxazo!e«5-cart>oxyJic acid methvW2-[2-{2-oxo- 


4.51 


462.3 
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Compound Name 


HPLC 
Retention 
Time 

(mm.) 


MS Data 
(M+H) 


2,3-dlhydro-1 H-indo^yfamlno)-5^^ 
pyrimWin^ylaminoVethvft-afriide 






Morpholine-4-carboxylic acid methyl-{2-[2-(2- 
oxo-2,3Kilhydro^ H-indol-5^am 
oyrlnrUdln-4-v1amInol^yJ)-emlde 


4.41 


480.3 


! N^ethyH4-{2-P-<2-oxc>2 > 3Klihydro-1 H-indol-6^ 
ylamfno)-5-trifluoromethyH>^^ 
methanesuffonamkfe 


4.77 


445.1 


Etftanesulfbnlc acid methyH2-[2-{2-oxo-2,3- 
dfliydro-1 H-indoJ^ylamino)-54ffluo^ 
4-y1amlno>€thy1)-annlde 


5.03 


459.2 


Propane^l -sulfonic add methyl-{2-{2-(2-oxo-2,3- 
dihydro-1Wndol-5-ylam^ 
4-yfamino1rethvlVamide 


5.44 


473.3 


1J>Trtmethyl-3-{2-[2-(2-oxo-2 t 3Hjihydro-1H- 
lndol-5-ylamho)-54rffluorome^yl^yrimldir>^y!am)no> 
eftyfl-suffonyfurea 


5.49 


4745 


2^2-Trffluoro-NH7ie^ 
dIhydro-1 Wndol-5-ylamlno)^trifluorDmemyl^yr»mldln- 
4-ytamlnol^yi}-acetamide 


5.49 


4635 


5^4-(2-Hydroxy*thytam1no^ 
Dyrimldli>2-ylamlnoV 1 .3-d(hydro-fndo!-2-one 


4.05 


354.3 


5-(4-Cydopropytamlao-5-trifIuoromethyl- 
pyrimldln-2-ylamino)-1 .3-dihydro-lndol-2-one 


5.41 


350.3 


5^4<;ydobutyfamlno-5-trtfluoromethyf- 
pyrimldirv2-y1amlno>-1 f 3-dihydro-indol-2-one 


6.01 


364.3 


5^1 f 4-Dlmethyl-pentyIamino)-5- 
trifluoromethyf-pyrimJdIn-2-ylamlnol-l t 3-dlhydro-lndol-2- 
one 


7.45 


408.4 


5-{4-(3-lmida2oM -yl-propytamlno)-6- 
tfifluoromeihy1-pyrlmidin-2-ytaminol-1 ,3-dlhydro4ndoV-2- 
one 


3.77 


418.3 


5^4-(2-Pbenoxy^ylamlno)-5-trifluoromemy»- 
pyrimldlrv-2-ylamfriol- 1.3-dihydro-indol-2-one 


6.34 


430.3 


5^4^1<;y^ohexyJ-ethyiamlrKj>^tjifluorometh^ 
PYrimldln-2-vtamlnoVI r 3-dlhYdrxHndot-2-one 


1 .©1 


A on A 

420.4 


5-[4^1-Hydroxymethyl-2;^ 
propylamino)-6-tr1fluoromethyi-pyrlmidin-2-^ ,3- 
dfriydro-lndol-2-one 


5.64 


410.4 


S^I-Atethoxymethyl-propylamlno)-^ 
trifluoromethyli)yrimldln-2-ytaminoH >dihydro-indol-2- 
one 


5.96 


396.3 


5-{4-{lndan-2-y1amino)-6-trmuoromethyl- 
pyrimidin-2-ylamfnol-l f 3-dihyd/o-indol-2-one 


6.78 


426.4 


5-{4-{1 AS^Tetrahydro-naphthalervl-ytamfrio)- 
5-triBuoror^yH>yrimldln-2-ylamlno}-1 ,3-dlhydrcMndol- 
2-one 


7.16 


440.3 


5-{4-Cydoheptylamlno-5-trifluoromethyt- 
PWim!din-2-ylamlnoM .3-dfhydro-indol-2-one 


7.21 


406.3 
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Compound Name 


HPLC 
Retention 
Time 
(mM 


MS Data 
(M*H) 


5^4H2-{2«Ox<>^mid^ 
trifluoromethyl^yi1mldjn-2-ylamlno}-1 ,3^Ihydro-indol-2- 
one 


4.04 


422.3 


4^2-{2-Oxo-2 < 3-dJhydro-1 H-indo»-6-ylamino)-5- 
trifluorom^yH>yrtmldin^-yJamlno]-butyrfc add ethyl 
ester 


5.65 


424.2 


5-I4-(2-Hydroxy-1 -hydroxymethyf-ethylam ino)-5- 
trifliJoromethyH3yrimldirv-2^amlno]-1 ,3«dihydro-indol-2- 
one 


3.72 


3842 


5-[4^3-Hydroxy-2 t 2-dimethyl-propylamino)-5- 
triHuoromethyl-pyrimfdln-2-ylamlno]-1 ,3-dihydrc>-indoJ-2- 
one 


5.09 


396.3 


5K4^(lsochroman-1-ylmathyt)-amino}^ 
trffluoromethyl^yrta^ 
one 


6.36 


456.3 


5-{4-<4-Hydraxy-1 , 1 Kffoxo-tetrahydro-1 &- 
thiophen^yiamino)-5-trlftuorom 
ylaminoV-1 ,3-dihydro-indol-2-one 


4.42 


442.2 


5-t4^2-Methoxy-1-methyl-ethylamlno)-5- 
trifTuoromethyt-pyrfmid(n-2-ylaminoh1 ,3-dihydro-indol-2- 
one 


5.58 


382.3 


S^frans^MethylsutfanyMet^ 
yiamino)^trifluonomethy1-pyrimidin-2-ylamjnoJ-1 I 3- 
dlhydro-indol-2-one 


5.37 


426 3 


5^4-[tra/w-2^PyrimJdIi>2-yte^ 
cydopentyiamtno]-5-tfffiuoromethyi^ 
ylaminoM ihydro4ndol-2-one 


6.32 


488 3 


5-[4-(lndan-1-ylamino)-5-trifiuoromethy^ 
Dyrfmldln-2-vlamlnoV1 3-dIhvcfro-indof-2-one 


6.86 


426.3 


5H4-[2-(2^Hydraxy^yl$u^^ 
trlfluorometh^i)yrimldln-2-ylamlno}-1 ,3-dihydro«indol-2- 
one 


4.66 


414.3 


5^4^-(Pyrfdln-3-yk)xy)-propylamIno]-5- 
trif!uoromethy«^>yrimidin-2-ylamlno}-1 ,3KJIhydro-indol-2- 
one 


5.20 


445.3 


5^4^^6^ethyH>yridIn-2-yl>^thylaminohS- 
Wfluoromethy«^yrinrtkfln-2-ytamino}-1 ,3-d{hydro-lndol-2- 
one 


5.00 


429.3 


5^4-{(2,3-Dlhydro-benzo[1 f 4)dtoxhv2-ylmelhy»)- 
aminoJ*trrfiuoromethyli)yrimldm-2-yf amino}-1 > 
dihydro-lndoJ-2-one 


5.01 


4582 


5-{4-{(1 -MethyM H-pyrazoM-ylmethy))-amino]-5- 
trifluoromethyl-pyrimidin-2-ylamlnohl ,3-dIhydR>4ndol-2- 
one 


4.60 


404.3 


^{4-{(4 l 5,6 i 7.Tetrahydro-benzothiazol-2- 
yfmethyl)^Jrx>J^tnffi^^ 
1.3-dihvdro-indok2-one 


5.93 


461.2 


5-[4~(1-Pheny!-3-[1 £,4]triazoM-yls)ropyfamlno)- 
5^uoromethyl-DvrlmW^^ 


5.24 


4952 
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Compound Name 


HPLC 
Retention 
Time 
(mln.) 


MS Data 


2-one 






&K4-lsobutytamlno^ti^^ 
vlamlnoM r 3-dlhvdrcHndol-2-one 


6.12 


366.4 


5-T4-l2-Cvclohexvt-1 4i vdrrwvmprh vi- 
ethyfamfno)-5^uoromethyf^ ,3- 
dfhydro-indoJ-2-one 


6.41 


450.4 


242-(2-Oxo-2 3-dIhvdro*lH^ndQl«5-vlamfnoV6- 
trifluoronrmth^yrimidi^ acid 
methyl ester 


5.26 


396.3 


544-Cvclohexv1arnfno-5-ti1fluoromethvJ- 
pyrimld!n-2-y1amlra>V1 >d!hydro-Indol-2-one 


6.82 


392.3 


5^4^34iydro)cyiHopytam.n^^ 
p vrl rn id in-2-vtam inol-1 .3-dlhvdro-lndol-2-one 


4.24 


368.3 


5H442-(44teth>4-1Wmida^^ 
5^uoromethyH>yr(mld[rv2-ylamino}-1 ,3-dlhydro-indol- 
2-one 


3.54 


418.3 


5^4-(Tetrahydro*ran-3-ylamJrK)>-5- 
trifkiororneth vl'Ovrirn Idirv2-vfam f n nl- 1 "WfihwrfrrvfndnU?- 
one 




qon o" 


6-[4-(Dlcyctppropytmethyl-am[no)-5- 

u muui ui nauiyi^yiHniuin-^-yiaminuj- 1 l OKJiny0rO"in0OJ-j&* 

one 


o.oa 


4U4.0 


5^4-p^5-MethyMH-[1 ^jtrlazoW-yl)- 
einyiamyioj-SMrrnuorom ,3- 
dttivdro-lnd6l-2-one 


4.00 


419.3 


o-p-^"tinyisuiTanyi^tnyiamino}-5- 
trrfluoromethyl-pyrtnikfoi-2-ylain1no)-1 t 3-dlhydro-lndoi-2- 
one 


5.99 


398.3 


*^^"v^^nwoxy^ropyiaminoj"0-uTn^ 
DYrimidIn-2-Ylam^ 1 .3-dihvdro~fndol-2-one 


6.57 


4445 


5^[(1^y(-5^xo-pyrrofidfn-3-ylmethyf)- 
£^fnoV^trifliioit)mfiihv1-DvHrn!d1n-^-viamhinV.1 \- 

ip« in iw^v^m iiiuvi wi i iqu iji |/yi ii iiiuii i ^ yiaii in iu/^ 1 

dthvdro-Jndol-2-one 




lie 9 


^(4^H2-Memoxy^yJ)-5K?xo^yrrolldln-^ 
yfmethvn-aminoVS-trifliJoromethvi^ 
1,3-dlhvdro-lndoJ-2-one 


444 


465 2 


5^4-(Benzhydryt-amlno)^trTfluoromemyt- 
pyrimldin-2-ytemtnoV1 .3-dihydro-JndoW-one ' 




4f©.Z 


5-{442-{1 -Methyf-1 hH>yrazoM-yl)-ethylan*oh 
5-trffluoromethyl-pyrfmidin-2-yfam!no}-1 ,3-dihy«Jro-lndol- 
2-one 


4.90 


418.3 


5-{4-[(4-MethyM mmldazol-2-ylmethyl>-amlno]- 
5-trtf!uoromemyH3>Timidin-2-ylamino}-1 f 3-dlhydro-lndol- 
2-one 


3.40 


404.2 


5-{44(5-CydopropyM H^>yrazol-a-yImethyt> 
amlnoJ^trifhioromethyH^ ,3- 
dthydro-lndol-2-one 


5.00 


430.2 


5^4^-{4^etbyMhlazo^^ 
Wfluoromethvl-pyr1mldIrv2-vJamlnoV1 .3-dlhvdfo-indol-2- 


5.18 


435.2 
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Compound Name 


HPLC 

Rfitentinn 

Time 
(mtn.) 


MS Data 
(M+H) 


one 






5-{4-[2-<1 H^enzoimWazol-2-yl>ethylaminohS- 
trtfluoromethyl-pyr(mIdln-2-y<amlno}-1 ,3-dihydro-lndoW- 
one 


4.39 


454.2 


I 5-{4-[(5-MethyK1 .3.4]ox8di8Zof-2-ylmethyl^ 
atilno]-5-ti1fluor^ ,3- 
dfhvdro-indol-2-one 


4.25 


406.3 


6-{4^(5-PhenyMH{1 Z4]trfazol-3~ytme£htf)- 
amlno]-5^uoromethyH)^ ,3- 
dihvdro-4ndoW2-one 


4.92 


467.3 


5-{4-{(1 miKW-2-ylmethyJ)-0mlnoJ-5. 
trifluoromemyH)yrimidfrv2-ylamlno}-1 ,3-dihydro-Indot-2- 
one 


6.10 


' 439.3 


5H4-[(1 t 5^lmethyl-1H-pyrazo!-4^lmethyl)- 
am^oh5-(rffluorcKnethyJ-pyrimJdin-2-y/amfnoh1 f i- 
dihydro-lndol-2-one 


4.77 


418.3 


5-{4-{(Benzothia2o»-2-ylmethyl)-amlno]-5- 
b1fluoromethyJ^yrimjdln-2-yfanilno>-1 ,3-dihydro-lndol-2- 
one 


5.77 


457.2 


544-[(3^ethy^isoxa2ol^ylmethyl^ammo]-5- 
trifluorc^eth^yrimidlrv2-y!amlnoH ,3-dihydro-lndol-2- 
one 


5.02 


405.3 


5^(4-MethyMhiazal-2-^^ 
trffluofometh]^pyrimldIr>-2-^^ 

ADA 
VI IO 


5.12 


421 2 


5-{4-(1-{4-Methyl-thlazoI-2-yl)-ethyIamino]^. 
trifluoromethyH>yrimldIn-2-ylamfrio}-1 ,3-dlhydn>-lndoJ-2- 


5.82 


435* 


5-{5-Trifluoronnethyi-4-{(1 ,3,5-WmethyM H- 
pyrazol^ytmethyI)-amlno^yrlmidln-2-yiainino}-1 ,3- 

U11 1 j WWII luL/f—^^Jl IO 


4.95 


432.2 


5^4KH2-M©myl-^ia3X)^yf>^y«amlno>5. 
trifluoromethyH?yrimk^ ,3-dlhydro-4ndol-2- 
ohe 


5.69 


435.3 


5-{4-K3-MethyWmldazop2 t 1 -b]thlazol-6- 
y!methy!}^inoJ-5-ti1fa^ 
1 .S-dihydro-lndoW-one 


5.03 


460.3 


5-{4.[1-(5-Methyl-4H-{1 f 2,4]trlazol^-yl). j 
ethylamlno]^trifluorometh>^y^ ,3- 
dihydro-indol-2-one 


420 


419.3 


5^44H3,5-DimethyMHi>y^^ 
ethytamIno>wtrffluorometh^^ ,3- 
dihvdro-lndol-2-one 


5.02 


432.3 


5-{4-[2-<3,5-Dlmethyi-1 H-pyrazoM-yl}- 
ethytamlroJ-5-tilfhJorom ,3- 
d/hydro-indoJ-2-one 


4.85 


432.4 


M442^4,6^imethyl^yrimkfln-2-yl)- 
ethylamino]^lfUioromem^pyrtm]dln-2.ylamfno}.1 ,3- 
dihydro-indol-2-one 


5.17 


444.4 
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Compound Name 


HPLC 
Retention 
Time 
ftnln.) 


MS Data 
(M+H) 


6^442^4^ethyJ-5 t 6,7,84etrahydro-quinazoI&i- 
2-y1)^yIam!no]-5^uorom8thy!^y™ 
1 ,3-dihydrt>-Jndol-2-one 


5.88 


484.4 


5H4-(2-Thtezo»-4-y^thylamlao>-5- 
trffluoromethyi-pyrimWin-2-ylanrilno]-1 ,3-dlhydro-tnclo^2- 
one 


5.18 


421.3 


6^4^fmethylamlno-6^uoromethyH)yrimW 
2-ylaminoM f 3-dihydro-indo«-one 


5.60 


338.3 


544HX1-Pyrfmidin-2-yH^^ 
amlnoJ^-trffluoromethyH>yr^ ,3- 
dthydro-indol-2-one 


6.17 


485.4 


5-[4^lodarh1-ytamlrx))^trlfluoromethyl- 
DYrimidin-2-yiaminoM ,3^ihydrcHndoJ-2-one 


6.85 


426.3 



The present invention is not to be limited in scope by the specific embodiments 
described herein. Indeed, various modifications of the invention in addition to those described 
5 herein wiU become apparent to those skfled in the art from the foregoing description and the 
accompanying figures. Such modifications are intended to fall within the scope of the 
appended claims. 

All patents, applications, publications, test methods, literature, and other materials 
cited herein are hereby incorporated herein by reference in their entireties. 
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CLAIMS 

1. A compound of the formula 1 




5 or a pharmaceutical^ acceptable salt, solvate, hydrate, or prodrug thereof, 
wherein n (8 an integer from 1 to 3; 

each R 1 is a substituent independently selected from the group consisting of 
hydrogen, hydroxy, -(Pt-CeJaJkyl, ^Cs-Cyjcyctoalkyl, -{CrC^eterocydyl, -0(Ci-Ce)aikyl, - 
OtCrCzJcycloalkyf, -OCCrCsJheterocyclyl, -NR fi R°, -SR 7 , -SOR 7 , -S0 2 R 7 , -CCV* 6 , -CONR^ 

10 - SOzNRW, -NHCOR 9 , -NR B CONR 8 R 8 , and 4iffSO£l 7 ; with the proviso that a heteroatom 
of the foregoing R 1 substituents may not be bound to an sp 9 carbon atom bound to another 
heteroatom; and said R 1 substituents, -(C|-Ce)alkyi, -(CyC^Jcycioalkyl, -{Cz-C^terocydyl, - 
Otd-CeJalkyl, ^(C^)cyck>alky1 f -0(Cr<^)heterocydyt, -NRV, -SR 7 , -SOR 7 , -SO2R 7 , - 
C0 2 R 5 , -CONRW, - SOzNRW, -NHCOR 5 , -NR 5 CONR 6 R 6 , and -NR 5 S02R 7 groups are 

15 optionally substituted by one to three moieties independently selected from the group 
consisting of hydrogen, halogen, hydroxy, -CF*. -CN, -(Cj-Cejalkyf, -NRW, -OR 6 , -(C3- 
Cr)cycloalkyt, -{CrCo)heterocydyi, -CO2R 6 , -CONR*R B and-CONR 5 R 8 ; with the proviso that a 
heteroatom of the foregoing optional R 1 moieties may not be bound to an sp 9 carbon atom 
bound to another heteroatom; 

20 each R 2 is a substituent independently selected from the group consisting of 

hydrogen. -(Ci-Ca)alkyl t -(CrCo)alkenyl, -{Cz-CaJalkynyl, -{CyCrJcycloalkyi, -(Qr 
Cs)h6terocyclyl, -COeR 5 , and -CONR^R 0 ; with the proviso that a heteroatom of any of the 
foregoing R 2 substituents may not be bound to an sp 3 carbon atom that is bound to another 
heteroatom; and said R 2 substituents, -(Ct-Cejalkyl, -(Cz-CcJaJkenyl, -(CrCeJalkynyl, -(C3- 

25 Cr)cycloalkyf f ^C^^Jheterocyciyl, -CO2R 6 , and -CONR*R e , are optionally substituted by one 
to three moieties independently selected from the group consisting of hydrogen, halogen, 
hydroxy, -CF 3 , -NO* -CN, -(CrCeJalkyt, -(CrCe)alkenyl, -(CrCeJalkyny!, -ON-OH, -C=N- 
OttCrCoJalkyl), -NRV, -OR 6 , -{CrC7)cycloaikyl, -{CyCeJheterocyclyl, -C0 2 R*, -CONR 5 R 8 , - 
CONR^, -SR 7 , -SOR 7 , -SOjR 7 , -SOjNR 5 R e , -NHCOR 5 . -NR 6 CONR 5 R e , and -NR^OzR 7 . 

30 wherein said -(CrCeJalkenyi and ^CrCe)alkynyl R 2 moieties may be optionally substituted 
by one to three R° groups; and with the proviso that a heteroatom of the foregoing optional R 2 
moieties may not be bound to an sp 9 carbon atom bound to another heteroatom; 
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R* and R 2 may be taken together with the atom(s) to which they are attached to form 
a cyclic group, -(CrC«)cyctoalkyl or -(CrCo)heterocyclyl, wherein said cyclic group Is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy, -CF a , -NO* -CN. -<C-Ce)alkyl. -(Cs-CaJalkenyl, -(CrC 9 )alkynyl. - 

5 C=f+OH, -C=N-0((C,-Ca)alkyt), -NR'R 6 , -OR 9 , -<CrC 7 )cycloalkyl, -(CrCejheterocyclyl, - 
CO2R 6 , -COMRfR 9 , -CONRW, -SR 7 . -SOR 7 . -SOjR 7 , ^OjNR'R 4 , 4IHCOR 6 , -NR 8 CONR 8 R b . 
and -NR 8 S0 2 R 7 . wherein said -(CrCe)alkenyl and -(CrC^lkynyl moieties of said cyclic 
group may be optionally substituted by one to three R* groups, and said cyclic group is 
optionally interrupted by one to three elements selected from the group consisting of -(OO), 

10 -SO* -S-. -O-, -N-. -NH- and -NR 8 , with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp a carbon atom that is bound to another 
heteroatom; 

R 8 is a substituent selected from the group consisting of. 
(a) hydrogen; 

15 (b) -(Ce-CwJaiyl or -(C-Cgjheteroaryl, optionally substituted by one to three 

moieties independently selected from the group consisting of halogen, hydroxy, -(Ci-C«)alkYl, 
KCi-Ce)alky1-P(OXO(CrCB)alkyl)8, -<CrCio)cycloalkyl, (Ce-CioJaryl, (Crd)heterocyclyl, 
-(dxyheteroaryl. -NRV, -NMSO^C-CaJalkyl, -NHSO^Cs-CeJcycioalkyl 
-N({C,.C 6 )alkyl)(SOrCrCe)alkyl), ^((C r C^)alkylKS0 2 (Cr^)cycioalkyt), -0(C,-Ce)alkyl. 

20 -O-SOrfC^Jalkyl. -(COXd-CeJalkyt, -(COJCF* -(COX<VC, 0 )cycloalkyl, -(CO)(CrCto)aryl, 
^COKCrCaJheterocyclyi. -<COXC,-d)heteroaryl. -(COMC-C^alky!. 

-(CO)0(C 3 .Cio)cycloalkyl. -(CO)O(Ce-C t0 )aiYl, -(COJOfC^Jheterocyclvl, 

-(CO^CCoJheteroaryl. -(COXCi-CeJalkyK^C-C^alkyl, -SCfe(C,-Ce)alkyl. 

-S02(C».C6)cycioalkyl. SOzCFs. SO^H* SOaNHCd-Cefelkyl, -SdN^drdJcyctoalkyl. 

25 -SOjNC^-Ce^kyOj, -SOaNKCrdJcycloalkyl)* -S0 2 NR 5 R 9 , and -SQzNfC,- 
Ce)alkyKC8.Cio)aryl; wherein said -(d-Cio) aryl or -{C1-C0) heteroaryl are optionally 
interrupted by one to three elements selected from the group consisting of-(C=0), -SO* -S-, 
jO-, -N-, -NH- and -NR 8 ; and R* and R 6 of said NRW R*(b) group may be taken together 
with the atoms to which they are attached to form a -(C^)heterocyclyl; 

30 (c) -(CrC 10 )cydoalkyl. .(CrCaJheterocyciyi, and -(d-CeJalkyKC^Cg) 

heterocydyl, optionally substituted by one to three moieties independently selected from the 
group consisting of halogen, hydroxy. -{C-CeJalkyl, -(d^)alkyl-P{OXO(Crd)alky1)2, -(Cr 
CoJcycloalkvl, (C<rCio)aryl. (Crd)heterocyciyl, -(Ct-CJheteroaryl, -N^.-NSO^Ct-CeJalkyi, 
-NHS0 2 (C3-C8)cycloalkyl, -Nad-CeJalkylXSOrC-CaJalkyl), 

35 ^((C.CeJalkylXSO^Ca.CsJcyctoalkyl), -CKd-dJalkyl. -O-Sdtd-dJalkyl. -O-SO^d- 
CeJalkyl. -<COXd-d)alkyl. -<CO)CF s , -(COXCrC 10 )cyc»oalkyl. -(COXd-doJaryl, -<CO)(Cr 
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Ce)heterocyclyl, -(COXd-dJheteroaryl. -{COMCrCeJalkyl. -(CO)0(C s -do)cycloaIkyl, - 
(COJOtCrC^oJaryl. -(COJO^-CB^eterocydyi, -(COKKCrCsJheteroaryl, -(COXCrdOalkyl- 
0(C,-Ce)alkyl, -S0 2 (C 1 .Ce)aIkyl,-SOi(C3-C6)cycloalkyl, SOjQFs, SOJMHa, SOiNHCCrdOalkyl, 
-S02NH(CrC8)cycloalkyJ. -SOaNftC-CaJalkylK -SC^CrCdcydoalkvl)* -SOjNRffc 8 . and 

5 -SOzNCC.CeJalkyl^Ce-CioJaryl; wherein said -(CrC 10 )cycloatkyl. -{Cj-CoJheterocycfyf, and 
-(Ci-C6)a]kyl-((^-CB) heterocyclyl are optionally interrupted by one to three elements aelected 
from the group consisting of -(C=0), -SO* -S-, -0-. -N-, -NH- and -NR 8 ; and R 8 and R 8 of 
said NR'R 6 R 3 (b) group may be taken together with the atoms to which they are attached to 
form a -(C*Cg)heterocyclyl; 

10 (d) -(d-Ce)alkyt optionally substituted by one to three moieties selected from the 

group consisting of halogen, hydroxy, -<d-C«)aJkyl, ^d-d)aIkyl-P(OXO(d-CB)alkyl)2. 
-<C s .C 10 )cydoalkyi, (Ce-C 10 }aryl, {CrCo)heterocydyt. -(C^Jheteroaryi, -NRW. 
-NSOatCLCe^lkyl. -NHSO^CrCsJcyctoalkyl. -N((d^)alkylXSOrd^B)alkyI), 
^((CvCeJalMKSC^CrCe^oalkyl), -0(C,-Ce)alkyl. -O-SO^Ct-CeJalkyl. -(COXd-CeJalkyl. 

15 -{CO)CF3. -(COMCrCoJcydoalkyl, -«X>XCcCio)aryl. -(COXCrCgJheterocyclyl, 
-(COXC,-C»)heteroaryl, -{COPtCi-CeJalkyl, -(COJCKCrCoJcycloalkyl, -(COJOCtVCw^iyl, 
-<CO)0(C2^)heterocyclyl, -(CO)0(C,-C9)heteroaryl. -<COXd^)all<yl-0(Ci-C«)alkyl. 
-SO^C-Ce^lkyl. -SO^Cs-CeJcycloalkyl, SQ2CF3, SOjNHa, SOsNHtCrOalkyl, 
--' -SOjNH(Cs.C 6 )cycloalkyl, -SOaNKC-CaJalkylfe -SOzNaCa-CoJcycloalkylJa, -SOzNRV. end 

20 -S02N(d-C B )alkyKCrCio)aryl; wherein said -(C-Cejalkyl Is optionaUy Interrupted by one to 
three elements selected from the group consisting of -{0=0), -SO2, -S-. -O. -N-, -NH- and 
-NR 8 ; and R 8 and R 8 of said NR S R 8 R s (b) group may be taken together with the atoms to 
which they are attached to form a -(Crd)heterocyclyl; and wherein each R 3 (b)-(d) 
substituent, moiety, or element is optionally substituted by one to three radicals Independently 

25 selected from the group consisting of hydrogen, halogen, hydroxy, -CF S , -NO* -CN, 
-(C-Oalkyl. -(CrCeJalkenyl, -(Cz-Oalkynyl, -(Cs-CrJcycloalkyl. -(C^Jheterocyclyl, 
-{Ce.C w )aiyl, -(CrOheteroaryl, 0(d-Ca)alltyl. -CKCrCrJcycloalkyl, -0(CzC,)heterocyclyl, 
-C=N-OH, -0=1*0(0,-06 alkyl), -NRW, -SR t . -SOR 7 , -S0 2 R 7 . -COjR 8 , -CONRW, 
-SOjNRV, -NHCOR 9 . -NR 8 C0NR 5 R 8 , end -NR 8 S0 2 R T ; with the proviso that a heteroatom of 

30 the foregoing R 3 (bHd) substituents, moieties, elements or radicals may not be bound to an 
sp s carbon atom bound to another heteroatom; and wherein R 8 and R 8 of said •NRW, 
•CONR^. -SOzN^R 8 , and -NF^CONR^ groups may be taken together with the atoms to 
which they are attached to form a -(Cz-Cg)heterocyclyl; 

R* is a substituent selected from the group consisting of hydrogen, (Ci-C«)alkyl, 

35 -(C^CrJcycloalkyl. and -{CrQOneterocyclyl; wherein said (C r Ce)all(yl. -(Ca-djcycloalkyl, and 
-(d-CgJheterocyclyl R 4 substituents are optionally substituted by one to three moieties 
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independently selected from the group consisting of hydrogen, halogen, -(Ct-CsJalkyI, -CN, 
-NR 5 * -OR 5 . -(CrC 7 )cycloaIkyl, -(CrCgJheterbcydyl, -CO2R 8 , and -CONRW; with the proviso 
mat a heteroatom of the foregoing R 4 substituents may not be bound to an sp 3 carbon atom 
bound to another heteroatom; and wherein R 0 and R* of said -CONR*R B group may be taken 
5 together with the atoms to which they are attached to form a -{CyC 10 )cydoalkyl or 
HCfrQOheterocyclyl; 

R 5 and R 6 are each substituents independently selected from the group consisting of 
hydrogen, -{Ci-C©)alkyl, -(C^Jcyctoalkyl, -{CrC^heterocyctyt, -{CrCioJaryi, and 
-(CvQjJheteroaryl; wherein said -(CrCeJalkyl, -(Cs-CrJcycloalkyl, -(CrCgJheterocyqlyl, 

10 -(Ce-CioJaryt, and -(Ci-Cgjheteroaryl R 8 or R 8 substituents are optionaily substituted by one to 
three moieties independently selected from the group consisting of hydrogen, halogen, -CF 9t 
-CN, -{d-QOalkyl, -NHfd-CaJatkyl, -NH(CrC 7 )cyctoalkyl, -NH(CrCe)heterocyclyl, 
-NhKCe-CtoJaryl, -NHfCi-C^heteroaryl, -Nfld-CeJalkylk, -N((C3-C7)cydoaikyl)2, 
-NtlC^CgJheterocyciyl)^ -Nac^o^ryfe. 4J((C,-C*)heteroaiyl)2 , -OtCi-CeJalkyI, 

1 5 -OfC^cydoalkyl, -OfCrCgJheterocyclyl, -O(Ce-C 10 )aTy1, -0(C,-C9)heteroaryl ? 
-(Ca-CTjcycloalkyl, -{C^C^heterocyclyt, -CO&\ -CONH2, -CONHR 7 , and -CONRV; with the 
proviso that a heteroatom of the foregoing R 5 or R 8 substituents or moieties may not be bound 
to an sp 3 carbon atom bound to another heteroatoms; and wherein R 7 and R* of said 
-CONR 7 R ft group may be taken together with the atoms to which they are attached to form a 

20 -(Ct-Cg) heteroaryi; 

R* and R* may be taken together with the atom(s) to which they are attached to form 
a cyclic group, -(C3-C 10 )cycloa)ky1 or -{CrCo)heterocyc!yi f wherein said cyclic group is 
optionally substituted by one to three moieties selected from the group consisting of 
hydrogen, halogen, hydroxy, -CF 3l -NO* -CN, -((^-CoJalkyl, -(C^-Ce)alkenyl, -{CrCoJalkynyl, 

25 -ON-OH, -C^-Otfd-CeJalkyl), -NRW, -OR 6 , -{Cs-CzJcycloalkyl, -{CrdJheterocydyl, 
-CO2R 8 , -CONRW, -CONR*R 8 , SR 7 , -SOR 7 . ^S0 2 R 7 , -SQaNR^ 8 , -NHCOR 5 , -NRfcONRW , 
and -NR 3 S0 2 R 7 wherein said -(CrCe)alkenyl and -(CrCe)aIkynyl moieties of said cyclic 
group may be optionally substituted by one to three R 7 groups, and said cyclic group is 
optionaily interrupted by one to three elements selected from the group consisting of -(0=0), 

30 -SO* -S-, -O-, -N-, -NH- and -NR 8 , with the proviso that any of the foregoing cyclic group 
moieties or elements may not be bound to an sp 3 carbon atom that is bound to another 
heteroatom; 

R 7 is a substituent selected from the group consisting of -{Ct-CeJaikyl, 
-{Ca-C/Jcycloalkyf. -(CrCJheterocyciyl, -(Ce-C 10 )aryl, and -(C1-C9) heteroaryi; wherein said 
35 -(Ct-Co)aikyl, -{C3-C 7 )cycIoaIkyl, -{<^Cg)heterocyclyl, -(Gs-Cio)aryl. and -(C,-Ce) heteroaryi R 7 
substituents are optionally substituted by one to three moieties independently selected from 
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the group consisting of hydrogen, halogen, hydroxy. -CN. -{C^Jalkyl. **** and 
-0(CvCe)alky1. with the proviso that a heteroatom of the foregoing R 7 substituents or mottles 
may not be bound to an sp 3 carbon atom bound to another heteroatom; 

r» is a substltuent selected from the group consisting of hydrogen. -(d-QOatkyl. 

5 -(CvCJcyctoatkyt. -(CrCeJheterocycryl. ***** and KC-C) neteroaryl; wherein said 
^C-OaBcyl. -<C^ 7 )cycloalkyl. KC*C)heterocyc!yt. 4M** and -CCr« heteroaryi FT 
radicals are optionally substituted by one to three molettes Independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -fOrG*** • *** OR ' 

ICrCWoaW. KCrCoJheterocydyt. W, -CONH* -CONHR*. and -CONR R ;wtth 

10 the proviso matah«eroat^^ 

to an sp 3 carbon atom bound to another heteroatom; and wherein R andR of -CONR R 
may be taken together with the atoms to which they are attached to form a 
-(C2-C8)heterocyclyl; 

R 8 and R 10 are each -(C-Cjalkyl and may be taken together with the atoms to which 
15 they are attached to form a -(CrCsJheterocyclyl; and 
R 11 is hydrogen or -(C,-Ce)a!kyl. 

2 A compound of claim 1 wherein R 1 Is selected from hydrogen, hydroxy, and 
4BrC*H* optionally substituted by one to three moieties Independently selected from the 
group consisting of hydrogen, halogen, hydroxy. -CN. -(d-CJalkyl . -NR"R . -OR". 
20 ^Jcyctoaikyl. ^haterocydyt. -CO* ^NRW anc^ONRV; Is hydrogen or 
-(C-Cetelkyl. optionally substituted by one to three moieties independently selected from the 
croup consisting of hydrogen, halogen, hydroxy. -NO* -CN. W, -C*C**"* 
-(CVOatkynyi. -C^OH. 4>H*®SrC**A. ^ KCrC.Jcycloalkyl 

kc-Jheterooyctyl. -CO^. -CONR<R*. -DOW**. -SR 7 . -SO* 7 . W?. 
25 -NHCOR 6 . -NR 9 CONR fl R B . and -NR'SO^ 7 . wherein said -(CrC e )alkenyl and^CrC,)alkynyl 
R 2 moieties may be optionally substituted by one to three R 6 groups; and n Is 1. 

3 A compound of any of the preceding claims wherein R 3 is -(CrCoJaryl or 
-(CrC^heteroaryl. optionally substituted by one to three moieties independently selected 
from the group consisting of halogen. hydroxy, -<CrC 9 )alkyl, 
30 ^tt*«H>C0M0tCWBd*rtt -(CrCtoJcydoalkyl. (CrCo)ary1. (C^)heterocyclyl. 
. {Cl C,)heteroary1. -Nrtf* 6 . -NHSCWC^eJalkyl, ^H9CWCrC**doafc*l • . 
-N((Ci.C)alkyl)(SOrC,^e)alkyl). -N^-OatkytXSO^CVCJcycloalkyl), -0(C,-Ce)alky1. 
-0-SC*CrCe)alkyl. -(COKC-Oalkyl. KOO)CF fc KCOX<VCio)cycloalkyl. -<COXCe-C 10 )a* 
-(COXCr^terocyclyl. -{COXC^Jheteroaryl. -<CO)0(CrCe)alky1, 

35 -(COCHCvC^cycloalkyl. -(COJCKCrCt.)^. KCO^CrOheterocyclyl. 

KCO^CvC^heteroaryt. -{COXC-CeJalkyKHC-Oalkyl. -SC^C-Oalkyi. 
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-SO^Ocycloalkyl, «tfF» SO^H* SO^HCC-Oalkyl. ^NH^JcycloaJkyl. 
-SC^Nttd^JalKylfc -SO^CVC^cydoalkyfc, -SOjNRW. . and 

^(CCeWKCa-CtoJaryl; wherein said -(C^o) aryl or -(d-C) heteroaryl are optionally 
intemipted by one to three elements selected from the group consisting of -(C=0). -SO* -S-. 
5 -0-. -N-. -NH- and -NR 8 ; and R 8 and R 8 of said NRV R»(b) group may be taken together 
with the atoms to which they are attached to form a -(QrC B )heterocydyl. 

4 A compound of any of the preceding claims wherein R 3 is selected from 
-(C^ M )cycloalky1. -{C^Jheterocyclyl. and -<Ci-C.)alkyKCrC B ) heterocyclyl. optionally 
substituted by one to three moieties independently selected from the group consisting of 
10 halogen, hydroxy. -((VCJalkyl. -(C.-CelalkyH'tOKO^-OalkylH. -(CrdoJcydoalkyl. 
(C<,C 10 )aryi. (<^ 9 )heterocyclyl. -(C-CJheteroaryl. -NRW, -NSOrfC-CeJalkyl. 
-NHSCMCCe^oalky.. ^(C^k^SOrC^a.^). 
-NttCvOaikylKSO^CeJcycloalkyl). -0((^)alkyl. -OSO^C-CeJalkyl, 

-OSO^^Oalkyl. -(COKC-CeJalkyl. -<CO)CF„ -<COXCVCio)cydoalkyl. -{COXtVC^ryl. 
15 -(COXCrC9)neterocyclyl. KCOXCi-Oheteroaryl. -{COJO^-Oalkyl, 

KCOO^aJcycioalkyl. KCOWC^aryl. -(CO)0(<^)heterc<*dyl. 

^COP(C 1 .C 9 )heteroaryl. -(COXC^.)alkyW)(CrC.)alkyt. -SO,(C^ 8 )atlcyl, 

-SO^CeJcycioalkyl. SO^a. SO^H, S0 2 NH(C t -C.)alk y i. -SO^C^cydoalkyl. 
-SO^tC-CeJalkylfe -SO J N((C^ 8 )cycloalkyl) 2 . -SOaNRW. and 

20 -SO 2 N(C 1 .C 8 )alkyl-(Ce.C 10 )aryl; wherein said -{CrCoJcyoloalkyl. -(CrOheterocyclyl. and 
HC 1 -C 6 )alkyKC r C e ) heterocyclyl are optionally interrupted by one to three elements selected 
from the group consisting of -<C=0). -SO, -S-. -0-. -N-, -NH- and -WR 8 ; and R 8 and R of 
said NRV R^b) group may be taken together with the atoms to which they are attached to 

form a -(CrC B )neterocydyl- 
25 5 . a compound of any of the preceding claims wherein R is -(C-C^lkyl 

optionally substituted by one to three moieties selected from the group consisting of halogen. 

hydroxy. -(CH^alkyl. KCrC w )cycloalkyi. -NSOrfCrCJalkyl. -NHSCWCrOcydoalkyl. 

^((C,-C.)alkylXSOrCrCe)alkyl). ^((C-Ce^kylKSO^CrCeJcycloalkyl). -0(C,-C,)alkyl. 

-O-SO^C-Oalkyl. -SO^CvCeJalkyl. -SO^C-Ceicycloalkyl. -SOaNH* SO 2 NH(C,^)a0<yl. 
30 ^H(CrC)cydoalkyl. *0#{{C^)W)» -SO^CrCaJcycloalkyl).. and ^0 2 NR 8 R . 
6. A compound according to any of the preceding claims of the formula 2 

H 

2 

wherein A is selected from the group consisting of: 
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5 wherein m Is an integer from 0-3 end R 13 is a substituent selected from the group consisting 
of hydrogen, halogen, hydroxy, (C,-Ce)-alkyI, (Cs-Cr)-cydoalkyl, (Ce-C, 0 )-aryl. 
(CAJheteroaryl, (C^Hieterocyclyl, 0-<C,-Ce)-a«cyl, CKCrCrJ-cycloalkyf, SO^d-CeJa/kyf, 
SQ 2 (C s -C 7 )-cyctoaikyl, NHSO^Ci-CaJalkyl, NaC^alkytXSOatC-Ce-alkyl)), 

NftC^CyJcycJoalkyiKSQ^C-C^Kyl)). N^i-C^alkylXSO^Ca-CyJcycJoeJkyl), 
10 NaCvCTjcycloalkylKSOjCCs-CTjcycioalkyl), OSO^-CeJalkyl. SOjQFs, SOjNr^, 
S02NH(C u C8)aIkyl. SO^HfC^Jcycloalkyl. SOaNRV, SOjNKCr^aJkylfe, CF 3 , 
CO-(C,.C6)a!kyl. CO-(CrC,)cydoalkyl, COCF 3l CQrfC-CeJalkyl. 
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H .CF 3 



wherein E is selected from the group consisting of: 



wherein R 1 * te selected from the group consisting of {^-C^alkyi, (CrCr)-cycloalkyl. and (Cr 
5 C«)-heterocyctvt f and R 15 is selected from the group consisting of hydrogen, (CrCeHdkyi, (Cr 
CrVcycloaikyl, and (CrC^eterocyclyl. 

1 0. A compound selected from the group consisting of: 
5-[4-(3^ethanesulfony1^n 
dthydn>indci-2-cne; 

1 0 Ethanesulfonfc acid methyK3-p-(2-oxo-2 f 3-dihydn>.1 H-indol-5^!amtno)-5- 

trifluoromethy1-pyrimidin^ylamino]-propyl}-amide^ 

5-{4-[(lsochroman-1 -ylmethyl)-amino]-5-trffl^ . 3- 

dihydro-indol-2-one; 

5^4^-(Pyridin-3-ytoxy^^ 
15 dihydJXHndol-2-one; 

3^2-Oxo-2,3^ihydrxMH-indol^ 
methyO-benzenesulfonamlde; 

5K4-[(1-Methanesulfbnyli>iper^ 
ylamino}-1 ,3-dlhydro-indoW-one; 
20 M3HPK20xo-2>dfoydro-1H-indol-5-^ 
yfaminoJ^ethylH)henyl)-methanesulfonamlde; 

N-Methyf-NK2^2^x<y2,3Klih^ 
4-y!amlnol-ethyl}HTiethanesulfonamWe; 

5^4-[(44tethanesulfo^^ 

25 yiaminoM f 3-dihydro-indoh2-one; 

5W34tfethanesulfonylmethyH>enz^^ 
1 ,3-dihydro-indok2-one; 
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5^4-[(1^ethanesuifonyl-pynt>lidln-^ 
yiamino}-1 ,3-dihydro-lndoJ-2-one; 

^ethyl-N^342-<2<>xo-2,3Klft 
4-ylamino]-propyl}-methanesulfonamlde; 
5 54H2-{1-Methanesulfony4>^din^ 
ytamino}-1 v 3-dihydro-indol-2-one; 

^4-[(4^ethanesulfonytyyM^ 
ylamlno)-1 ,3-dlhydro-fridol-2-one; 

5-{4-(3-lsopropoxyH?ropyJamIno)-5-t^ 
10 indoW-one; 

5^H(5^thyl-furan-2-y^ ,3- 
dlhydro-lndol-2-one; 

5-{44(Bfcydo[22.1]hept^n-2-tf 
yIamlno)-1 # 3-dIhydro-indol-2-one; 
1 5 N-(4-Ruoro-3-{I2-(2-oxo-2 ) 3-dlhy dro- 1 Wraiol-5^lamtno)-Mrffl^^ 

4-ylamlno]-methylVphenyI)-N-methyl^ethanesulfonam!de; 

5^4-[(1-Methanesulfbny^pip^ 
ylamino)-1 f 3-dlhydro-lncW-2-one; 

5^44(6-MethanesulfbnyH3^ 
20 ylamino)-1 ,3«llhydro-lndol-2-one; 

5^4-[(5-Methanesutfonyl^yridln^^ 
ylamino}-1 t 3-dlhydro-indol-2-one; 

544K2-Methanesu!fony!4)enztf^ 
dihydro-lndol-2-one; 
25 5-{4-[(1 -Pyrim Idirh2-yi-plperidin-3-ylmet^^ 

yiamlno}-1 ,3-dlhydro-lndQ[-2-one; 

5^4-p^l-Methanesutfbnyty 
y!amlno}-1 ,3-dlhydro4ndol-2-one; 

5-{4-p-(1-Methanesuffonyty^ 
30 ylaniinoM , 3-dihydro-lndol-2-one; 

N-(2^^2-Oxo-2,3Kilhydro-1H^ 
ylamlroHmethylhpheritf^ 

5-{4^(1-Methanesulfonyl-pyr^ 
ytamlno}-1 ,3-dlhydro-tndol-2-one; 
35 N-Methyl-N-(2-{[2-(2-Qxo-2,3-dihydro-1 mndol-5-ylamino>-5-trifluoromethyl-pyrimldIn- 

4-ylamlnojHTi8thy0i)henyl)^ethanesulfonainlde; 
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N-Methyl^2^ethyl4-{[2-£^ 
pyrimMlrt-4-y!amfno>^^ 

544-(2-Hydroxy4mJarM^^ 
indol-2-one; 

5 5^4~{(1-Hydroxy<ydopentylmeth^ 
1 f 3-dihydro-indol-2-one; 

5^4^-Hydroxy-2-(1-methanesufo^^ 
pyrimidin-2-ylamino}-1 ,3-dihydro-indol-2-one; and 
N^ethyl-N-(3^^2K>x^ 
10 4-ylamino]-methyf}^yridln-2-yi)^ethanesutfonam 

11. A method for the treatment of abnormal cell growth in a mammal comprising 
administering to said mammal an amount of a compound of claim 1 that is effective In treating 
abnormal ceil growth. 

12. A pharmaceutical composition for the treatment of abnormal cell growth in a 
1 5 mamma) comprising an amount of a compound of claim 1 that is effective in treating abnormal 

cell growth, and a pharmaceutical^ acceptable carrier. 
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O (*•) Title: COMPOUNDS FOR THE TREATMENT OF ABNORMAL CELL GROWTH 

^ (57) Abstract: The invention relates to compounds of the formula ( 1 ) and to pharmaceutical ly acceptable salts, prodrugs and solvates 
Q thereof, wherein R l . R 2 , R 3 , R\ R 5 , n, A and B arc as defined herein. The invention also relates to methods of treating abnormal cell 
^ growth in mammals by administering the compounds of formula (1) and to pharmaceutical compositions for treating such disorders, 
^ which contain the compounds of formula (1). The invention also relates to methods of preparing the compounds of formula (1). 
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PYRlMtDlNE DERIVATIVES FOR THE TREATMENT 
OF ABNORMAL C ELL GROWTH 
Background of the Invention 
This invention relates to novel pyrimkitne derivatives that are useful in the treatment of 
5 abnormal cell growth, such as cancer, in mammals. This invention also relates to a method of 
using such compounds in the treatment of abnormal ceO growth In mammals, especially 
humans, and to pharmaceutical compositions containing such compounds. 

It Is known that a cell may become cancerous by virtue of the transformation of a portion 
of Its DNA into an oncogene (i.e. . a gene which, on activation, leads to the formation of malignant 
10 tumor cefls). Many oncogenes encode proteins that are aberrant tyrosine kinases capable of 
causing cell transformation. Alternatively, the overexpresston of a normal proto-oncogenic 
tyrosine kinase may also result in proliferative disorders, sometimes resulting in a malignant 
phenotype. 

Receptor tyrosine kinases are enzymes which span the ceU membrane and possess an 

15 extracellular binding domain for growth factors such as epidermal growth factor, a 
transmembrane domain, and an intracellular portion which functions as a kinase to 
phosphorate specific tyrosine residues in proteins and hence to influence cell proliferation. 
Other receptor tyrosine kinases include c-erbB-2, omet, tie-2, PDGFr, FGFr, and VEGFR. It is 
known that such kinases are frequently aberrantly expressed in common human cancers such 

20 as breast cancer, gastrointestinal cancer such as colon, rectal or stomach cancer, leukemia, and 
ovarian, bronchial or pancreatic cancer. It has also been shown that epidermal growth factor 
receptor (EGFR), which possesses tyrosine kinase activity, is mutated and/or overexpressed in 
many human cancers such as brain, lung, squamous cell, bladder, gastric, breast, head and 
neck, oesophageal, gynecological and thyroid tumors. 

25 Accordingly , it has been recognized that inhibitors of receptor tyrosine kinases are useful 

as selective Inhibitors of the growth of mammalian cancer cells. For example, eibstatin, a 
tyrosine kinase inhibitor, selectively attenuates the growth in athymic nude mice of a transplanted 
human mammary carcinoma which expresses epidermal growth factor receptor tyrosine kinase 
(EGFR) but is without effect on the growth of another carcinoma which does not express the 

30 EGF receptor. Thus, selective inhibitors of certain receptor tyrosine kinases, are useful in the 
treatment of abnormal cell growth, in particular cancer, in mammals. In addition to receptor 
tyrosine kinses, selective inhibitors of certain non-receptor tyrosine kinases, such as FAK (focal 
adhesion kinase), Ick. src, abl or serine/threonine kinases (e.g.: cyclin dependent kinases, are 
useful in the treatment of abnormal cell growth, In particular cancer, in mammals. FAK is also 

35 known as the Protein-Tyrosine Kinase 2, PTK2. 

Convincing evidence suggests that FAK, a cytoplasmic, non-receptor tyrosine kinase, 
plays an essential role in cell-matrix signal transduction pathways (Clark and Brugge 1995, 
Science 268 : 233-239) and its aberrant activation is associated with an increase in the 



BNSOOCID: <WO__200405fi786A2_L> 



WO 2004/056786 



PCT/IB2003/0060S5 



-2- 



metastatic potential of tumors (Owens et al. 1995, Cancer Research 55: 2752-2755). FAK 
was originally identified as a 125 kDa protein highly tyrosine-phosphorylated in ceils 
transformed by v-Src. FAK was subsequently found to be a tyrosine kinase that localizes to 
focal adhesions, which are contact points between cultured cells and their underlying 

5 substratum and sites of intense tyrosine phosphorylation. FAK is phosphorytated and, thus, 
activated in response to extracellular matrix (ECM)-binding to integrins. Recently, studies 
have demonstrated that an increase in FAK mRNA levels accompanied invasive 
transformation of tumors and attenuation of the expression of FAK (through the use of 
antisense oligonucleotides) induces apoptosis in tumor ceOs (Xu et al. 1996, Cell growth yid 

10 Diff. 7 : 413-418). In addition to being expressed in most tissue types, FAK is found at 
elevated levels in most human cancers, particularly in highly invasive metastases. 

Various compounds, such as styrene derivatives, have also been shown to possess 
tyrosme kinase inhibitory properties. Five European patent publications, namely EP 0 566 226 
A1 (published October 20. 1993). EP 0 602 851 A1 (published June 22, 1994). EP 0 635 507 A1 

15 (published January 25, 1995), EP 0 635 498 A1 (published January 25, 1995), and EP 0 520 722 
A1 (published December 30, 1992), refer to certain ^cyclic derivatives. In particular quinazoline 
derivatives, as possessing anti-cancer properties that result from their tyrosine kinase inhibitory 
properties. 

Also. World Patent Application WO 92/20642 (published November 26. 1992), refers to 
20 certain bis-mono and bicycJic ary! and heteroaryl compounds as tyrosine kinase inhfoitors that 
are useful in inhibiting abnormal cell proliferation. World Patent Applications WO96/16960 
(published June 6, 1996), WO 96/09294 (published March 6, 1996), WO 97/30034 (published 
August 21, 1997), WO 98/02434 (published January 22, 1998), WO 98/02437 (published 
January 22, 1998), and WO 98/02438 (published January 22, 1998), also refer to substituted 
25 bicydic heteroaromatfc derivatives as tyrosine kinase inhibitors that are useful for the same 
purpose. 

Accordingly, a need exists for additional selective inhibitors of certain receptor and non- 
receptor tyrosine kinases, useful in the treatment of abnormal cell growth, such as cancer, in 
mammals. The present invention provides for novel pyrimidine derivatives whfch are selective 
30 inhibitors of the non-receptor tyrosine kinase, FAK, and are useful in the treatment of abnormal 
cell growth. 



WO 2004/056786 



PCT/IB2003/00605S 



-3- 



Summary of the Invention 
The present Invention relates to a compound of the formula 1 




5 or a pharmaceutical^ acceptable salt, solvate, hydrate, or prodrug thereof, 
wherein R 1 has the following formula 2 




2 

wherein each D Is Independently selected from the group consisting of CR* and N, with the 
proviso that R 1 is linKed to NH group through a ring carbon atom; 

wherein E and G are Independently selected from the group consisting of N and C; 

wherein X, W and Q are independently selected from the group consisting of N, O, S, 
SO* CO, NR?, CR 2 and CR 2 R S ; 

wherein Y and Z are independently present or absent if present Y and Z are selected 
from the group consisting of N, O, S, SO* CO, NR 3 , CR 2 and CR 2 R 5 ; 

wherein A Is present or absent if present A fe selected from the group consisting of O, S 
and NH and wherein B is present or absent if present B Is selected from the group consisting of 
CO, SO* and NR?, with the proviso that when A is O or S that B is absent 

wherein n is an integer from 1 to 3; 

wherein each R 2 is independently selected from the group consisting of H ? CrQ, alkyl, 
CyCr cycloalkyf, C4-C7 heterocydoalkyl, OCHCe alkyl, OCyCr cyctoaflcyf, OC4-C7 heterocyloalkyl, 
NH* NHR 6 . NR*R 7 , SR 8 . SOR 6 , SOJ*. COjtf, CONH* CONHR 8 . CONRW. SCfeNH* 
SO^HR 6 . SOjNR^ 7 . NHCOR 8 , NR^ONR 8 , NHCONHR 8 . NR 6 CONHR 8 . NHCONRV. 
NR°CONR 6 R 7 , NHSO2R 6 . NR 8 S0 2 R°, with the proviso that O, N or S atom of the foregoing 
sUbstituents may not be bound to a carbon atom bound to another heteroatom. said alkyl, 
cydoalkyl, heterocycloalkyt moieties of the foregoing groups are optionally substituted by t to 3 
substituents independently selected from the group consisting of H, halo, Cr-C© alkyl, CN, NH* 
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NHR 10 . t4(R%. OR 10 , Ct-Ce alkyl. CyCr cydoalkyl, C 4 -C 7 heterocydoalkyl, CO2R 11 , CONH2, 
CONHR 11 , and CONR 11 R 12 ; 

wherein each R 3 is independently selected from the group consisting of H, C,«Cb alky!, 
CrCr cydoalkyl, C4-C7 heterocydoalkyl, COzR 6 , CONH 2i CONHR 6 , CONR°R 7 or R 2 and R 3 

5 taken together with the carbon atom they are Jinked to can form a 3-7 membered cydoalkyl ring 
or 4-7 membered heterocydoalkyl ring, wherein each methylene group present in said 3-7 
membered cydoalkyl ring and saW 4-7 membered heterocydoalkyl ring may be optionaRy 
replaced by a CO group, said alkyt. cydoalkyl, heterocydoalkyl moieties of the foregoing groups 
are optionally substituted by 1 to 3 substituents independently selected from the group consisting 

10 of H. halo, Ci-Cb alkyl, CN, NH* NHR 10 . H(R%, OR 10 , C,-Ce alkyl, CyC 7 cydoalkyl, C«-C 7 
heterocydoalkyl, CO*R 1 \ CONH2. CONHR", and CONR 11 R 12 ; 

wherein R 4 is selected from the group consisting of H, CyCt alkyl, CyC 7 cydoalkyl, C 4 - 
C7 heterocydoalkyl, CrC 10 aryt. and 5-10 membered heteroaryl, the alkyl, cydoalkyl, 
heterocydoalkyl, aryt and heteroaryl moieties of the foregoing groups are optionally substituted 

15 by 1 to 3 subsitutents independently selected from the group consisting of H, halo, OH, N0 2 . Cr 
Ce alkyl, C^CRW, C=CR e . CyCz cydoalkyl, C4-C7 heterocydoalkyl. OC r C* alkyl. OC3-C7 
cydoalkyl, OC4-C7 heterocytoalkyl. C=N-OH, ON-CK^-C* alkyl), NH* NHR 8 . NrV, SR 6 . 
SOR 6 , SO2R 6 , C0 2 R e , CONHj, CONHR 6 , CONRiW, SO2NH2, SO2NHR 6 , S0 2 NR 5 R 7 , NHCOR 6 , 
NR s CONR°. NHCONHR 6 , NRfCONHR 6 , NHCONR 6 R 7 , NR 6 CONR e R 7 . NHSOjR 3 , NR 6 S0 2 R fl . 

20 with the proviso that O, N or S atom of the foregoing substituents may not be bound to a carbon 
atom bound to another heteroatom; 

wherein R 8 is selected from the group consisting of H. Br, CI, CN, CF 3 , Chy% CHF* 
SOjCHa, CONH2, cydopropyl. cydobutyl. CeH* CONHR 6 . CONRW, COztf. C(R*)=C<R*)2, and 
C*CR°; 

25 wherein each R 6 is independently seleded from the group consisting of H, CrCe alkyl, 

CyC 7 cydoalkyl, C4-C7 heterocydoalkyl. C^-Co aryl, and 5-10 membered heteroaryl, said alkyl, 
cydoalkyl. heterocydoalkyl, aryl. and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently seleded from the group consisting of H. halo. 
C^-Ce alkyt, CN, NH* NHR 10 , N(R ,0 ) 2 . OR 10 . C-C* alkyl. Cj-Cr cydoalkyl. C,-Cr heterocydoalkyl, 

30 COaR". CONH* CONHR 11 , and CONR 11 R* ; 

wherein each R 7 is independently seleded from the group consisting of H. Ci-C© alkyl. 
CyC 7 cydoalkyl, C4-C7 heterocydoalkyl, C^do aryl, and 5-10 membered heteroaryl, said alkyl, 
cydoalkyl, heterocydoalkyl. aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substttuents independently selected from the group consisting of H. halo, 

35 CrCe alkyl, CN, Nhfe. NHR 10 , N(R 10 )* OR 10 , C r Ce alkyl. C3-C7 cydoalkyl. C4-C7 heterocydoalkyl. 
CO2R". CONHj, CONHR 11 . and CONR^R 12 ; 
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wherein each R* is independently selected from the group consisting of H. halo, cyano, 
C-C, alky) CrC cycloalkyt. CrC heterocyctoalkyl. OC-C alkyl. OCrC cyckalkyt. OC-C 
hete.ocytoa.ky1. NH* NHR*. NR«R 7 , SR 9 , SOR 3 . SC* 3 . CO* 3 . CONH* CONHR 3 , CONR 3 *. 
SCNH* SCNHR 3 . SC^NR* 7 . NHCOR 3 , NR'CONR 9 . NHCONHR 3 , NRfeONHR 3 . 
5 NHCONRfR 7 , NR 3 CONR*R 7 , NHSCR 6 . NR 9 S0 8 R 3 . said alky), cyctoalkyt, and heterocyctoalkyl 
moieties of the foregoing groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of H, halo. C-C alkyl. CN. NH 2 . NHR 3 . I^R 3 ),. OR 3 . C-C 
alkyl. CrCr cycloalkyi. CC heterocyctoalkyl. CCR 3 . CONH* CONHR 6 . and CONFER 7 ; 

wherein each R 9 Is independently selected from the group consisting of H. CF S . and C- 
10 C« alkyl. saWC,C) alkyl is optional 

wherein each R 10 is independently selected from the group consisting of H. C,-C alkyl. 
CC cyctoalkyl. CrC heterocyctoalkyl. CO*". CONH* CONHR". CONR"R« SOR". 
SCR 11 . SOzNHj, SCNHR 11 . SOjNR 11 ^ 2 ; said alkyt. cyctoalkyl. heterocyctoalkyl moieties of the 
foregoing groups are optionally substituted by 1 to 3 substituents independently selected from the 
15 group consisting of H, halo. C-C alkyl. CN. NH* NHR», OR 13 . C-C alkyt. CC 

cyctoalkyl, C-C heterocyctoalkyl. CO2R 14 . CONH2. CONHR M , and CONR 1 ^ 13 

wherein each R 11 is independently selected from the group consisting of H. C,-C alkyl, 
CC cyctoalkyl. CC heterocyctoalkyl. C-Co aryl. CCo nr«mbered heteroaryt; said alkyl. 
cyctoalkyl. heterocyctoalkyl. aryl. and heteroaryl moieties of the foregoing groups are optionally 
20 substituted by 1 to 3 substituents Independently selected from the group consisting of H. halo. 
C-C. alkyl. CN. NH* NHR 13 , N(R 13 )* OR 1 *. C,-C afkyt, CrC, cyctoalkyl. C-C heterocyctoalkyl. 
COaR 14 . CONHj. CONHR 14 , and CONR^R 18 ; 

wherein each R 12 is independently selected from the group consisting of H. C,C alkyl. 
CrC 7 cyctoalkyl. CrC, heterocyctoalkyl. CrC*, aryl. CCo membered heteroaryl; said alkyl. 
25 cyctoalkyl. heterocyctoalkyl. aryl. and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H. halo. 
CC alkyl. CN. NH* NHR 13 . OR 13 . C-C alkyt, CrC, cyctoalkyl. CrCr heterocyctoalkyt. 

CCR 14 . CONH*. CONHR' 4 . and CONRW 

wherein each R 13 is independently selected from the group consisting of H. C-C alkyl. 
30 CrCr cyctoalkyl. C-C lieterocyctoalkyl. CO* 14 . CONH* CONHR 14 . CONR 1 * 13 . SOR 14 . 
SO* 14 , SOzNHj. SCNHR 14 . SOjNR^R 18 ; 

wherein each R 14 is independently selected from the group consisting of H, C-C alkyl. 
CrC, cyctoalkyl, CrC, heterocyctoalkyl. CCo aryl, CrC 10 membered heteroaryl; said alkyl. 
cyctoalkyl. heterocyctoalkyl. aryl. and heteroaryl moieties of the foregoing groups are optionally 
35 substituted by 1 to 3 substituents independently selected from the group consisting of H, halo. 
CrC alkyl. CN. NHj. NH C-Calkyl. NfC-Calky!)* O-C-C alkyl; and 

wherein each R 15 is independently selected from the group consisting of H. C,-C alkyl. 
CrC cyctoalkyl. CrC heterocyctoalkyl. C-C 0 aryl. CCo membered heteroaryl; said alkyl. 
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cycloaikyl, heterocyclodkyl. aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 subsUtuents independently selected from the group consisting of H. halo, 
d-Ce alkyl. CN, NH* NH C-CeaDcyl, Ntd-C^alky!)* O-CrC alkyl. 

In one preferred embodiment of the compounds of formula 1 , include those wherein E 

5 and G are independently selected from the group consisting of N and C; wherein X, W and Q are 
independently selected from the group consisting of N, O, CO, NR 3 . CR 2 and CR 2 ** 3 ; and 
wherein Y and Z are independently present or absent, if present Y and Z are selected from the 
group consisting of N r O. CO, NR 3 , CR 2 and CRW. 

In another preferred embodiment of the compounds of formula 1, Include those 

10 wherein E and G are Independent selected from the group consisting of N and C; wherein X, W 
and Q are independently selected from the group consisting of N, CO, NR 3 , CR 2 and CR 2 R 3 ; and 
wherein Y and Z are independently present or absent, if present Y and Z are selected from the 
group consisting of N, CO. NR 3 , CR 2 and CR 2 R 3 . 

In a more preferred embodiment of the compounds of formula 1, include those 

15 wherein E and G are C; wherein X, W and Q are independently selected from the group 
consisting of N, CO. NR 3 , CR 2 and C^R 3 ; and wherein Y and Z are independently present or 
absent, if present Y and Z are selected from the group consisting of N. CO. NR 3 , CR 2 end 
CR 2 R 3 . 

In a most preferred embodiment of the compounds of formula 1, include those 
20 wherein E and G are C; wherein X, W and Q are Independently selected from the group 
consisting of N, NR 3 . CR 2 and CR 2 * 3 ; and wherein Y and Z are independently present or absent, 
if present Y and Z are selected from the group consisting of N, NR 3 , CR 2 and CR 2 !* 3 . 

In one specific embodiment of the compounds of formula 1, include those wherein R 2 is 
selected from the group consisting of. 
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In another specific embodiment of the compounds of formula 1, include those wherein 
R 2 Is selected from the group consisting of: 




O 

Specific embodiments of the compounds of formula 1 include those wherein R 2 is 
5 selected from the group consisting of. 
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Specific embodiments of the compounds of formula 1 Include those wherein A is 
present or absent, if present A Is selected from the group consisting of O and NH and wherein B 
is present or absent, if present B is selected from the group consisting of CO, SQ& and NR 6 , with 
5 the proviso thgt when Ate O that Bis absent 

Specific embodiments of the compounds of formula 1 include those wherein A fs 
present or absent, if present A is NK and wherein B is present or absent, if present B is selected 
from the group consisting of CO. SO* and NR 6 . 
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10 



15 



Specific embodiments of the . compounds of formula 1 include those wherein A is 
present or absent, if present A Is NH and wherein B is present or absent if present B is selected 
from me group consisting of CO and NR 8 . 

In one preferred embodiment of the compounds of formula i include those wherein A 
5 is present or absent, if present A is NH and wherein B is present or absent, if present B is CO. 

in a more preferred embodiment of the compounds of formula 1 include those 
wherein A is present or absent, if present A is NH and wherein B is absent 

In a most preferred embodiment of the compounds of formula 1 include those wherein 
A is NH and wherein Bis absent 

Specific emborfiments of the compounds of formula 1 include those each FT is 
independently selected from the group consisting of H, C-C alky!. CrC 7 cydoalkyl, CrC, 
heterocyctoalkyl. OC,-Ca aikyl. OCrCr cydoalkyl. OC^ heterocyclic* NH 2 . NHR 8 . NR* . 
SR 8 SOR 8 . SC^R 6 . CO* 8 . CONH* CONHR 8 , CONRV. NHCOR 8 . NRtONR 8 , NHCONHR 8 . 
NR 8 CONHR 8 , NHCONRV. NR a CONR 8 R T . NHSO^. NR 8 S0 2 R fl . with the proviso that O, N or 
S atom of the foregoing substituents may not be bound to a carbon atom bound to another 
heteroatom. said alKyi. cyctoalkyl. heterocydoalkyt moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H. halo, 
C-C. aikyl, CN. NH* NHR 10 . N(R 10 )* OR 10 . C-C alkyl. CC cydoalkyl. C-C heterocyctoalkyl. 
CO*". CONH* CONHR 11 . and CONR^R 12 : and wherein each R' is independently selected 
from the group 'consisting of H. C-C alkyl. CC cyctoalkyl. CC heterocyctoalkyl. COJ?. 
CONH 2 . CONHR 8 . CONRV or R 2 and R? taken together with the carbon atom they are linked to 
can form a 3-7 membered cydoalkyl ring or 4-7 mernbered heterocyctoalkyl ring, wherein each 
methylene group present in said 3-7 membered cyctoalkyt ring and said 4-7 membered 
heterocydoalkyt ring may be optionally replaced by a C*0 group, said alkyl. cyctoalkyl. 
25 heterocydoalkyt moieties of the foregoing groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of H. halo. CC alkyt, CN, NH* NHR\ 
N(R ,0 fe. OR". CC alkyl. CC cydoalkyl. CC heterocydoalkyl. CO* 11 . CONH* CONHR . 
andCONR ,1 R u . 

Specific embodiments of the compounds of formula 1 include those each R 2 is 
independently seleded from the group consisting of H. CC alkyl. CC cydoalkyl. C,-C 7 
heterocydoalkyl. OCC alkyl. OCC cyctoalkyl. OCC heterocytoalkyl. NH* NHR 8 , NR* 7 . 
with the proviso that O. N or S atom of the foregoing substituents may not be bound to a carbon 
atom bound to another heteroatom. said alkyl. cydoalkyl. heterocydoalkyl moieties of the 
foregoing groups are opttonaDy substituted by 1 to 3 substituents independently seleded from the 
group consisting of H. halo. CC alkyt. CN. NH 2 . NHR» N(R% OR*. CC alkyl. CC 
cydoalkyl. CC heterocyctoalkyl. CO* 11 . CONH 2 . CONHR 11 , and CONR 1 * 12 ; and wherein 
each R 3 is independently selected from the group consisting of H. C-C alkyl. CC cydoalkyl. 



20 
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35 
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** heterocydoa.kyl. CO* CON* CONHR*. CONR*R 7 or R? and R? • 

carbon atom they are linked to can form a 3-7 membered cydoalky nog or^nb^ed 
netemcyctoalky ring, where* each methylene group present in said 3-7 membered cydoalky. 
„ng and said 4-7 membered r^terocydoaikyt ring may be opttonaUy replaced ^aC=Ogro^ 

by 1 to 3 substtuents independentty to •» W * * ^ ^""J 

CN. NH, NHR 10 , tve\ OR' 0 . CrC. **. CrC C«-C, heterocyctoalkyt. CO* . 

CONH, CONHR 11 , and CONR n R 12 • 

Specific embodiments of the compounds of formula 1 include those R? is selected *™ 

, the group cor^ ofH.C^^ 

andCerc^n^es of the foregoing groups ere option^ su*stitoted by 1 to 3 

^ependently setected from the group consisting of H. hato, OH. NO, Cr* alky, ■ 

CaCR*. CrC? cyotoaO*. C-C, heterocyctoatk^. OCr* «* 

heterocyoaTKy.. ON-OH. C=N^ alky.). NH, NHR*. NR*R^SR*. ^J°f*£* 
5 C^TcONHR-. CONR*R 7 . SC^NH, SO*HR*. SO*R*R 7 . NHCOR*. NR*CONR*. 
NHCONHR 8 , NR 8 CONHR*. NHCONR*R 7 . NR*CONR*R 7 . NHSO^. NR*SCfcR*. the pn^so 
that O. N or S atom of the foregoing substituents may not be bound to a carbon atom bound to 

another heteroatom. • ^ 

Specific embodiments of the compounds of formula 1 include those R* is setected from 
, 0 me group conssting of H. CrC alkyt. and CVCo aryt. wherein the atkyt. and ^ «-^sof the 
' foreooing groups are optionally substituted by 1 to 3 subsets independent setected from the 
group consstfcg of H. hato. OH, NO. CrC ancyt. C(R*)=CR«R 7 . CaCR*. 
Zocydoa*yl, OC-Ce aik* 0** cydoa*y. OCrC hefcrocytoa*y. O*0H. C*0£ 
* afkyl). NH, NHR*. NR*R 7 , SR*. SOR*. SO,R*. OCR*. CONH, CONHR*. . 
25 SO*HR*. SO*R*R 7 . NHCOR*. NR*CONR*. NHCONHR*. « 

NHCONR*R 7 . N*C0NRV. NHSOaR*. NRW. with the pmviso that O. N or S atom of the 
^ng substKuents may not be bound to a carbon atom bound to anottar "<*»-™ 

Specific embodiments of the compounds of formula 1 include those is setocto^to 
^ group consfc«ng of H. Br. CI. CN. CP, CH,F. CHF, SC*H„ CONH, CH, CONHR*. 
30 CON^.CX^.ClRVCtRVandCHCR 9 . .. 

Specific embodiments of the compounds of formula 1 indude those R * selected from 
the group consisting of H. Br. CI. CN. CF„ CH,F. CHF, SO^CHa. CONH,. and IC*. 

Specific embodiments of the compounds of formula 1 include those R* is selected from 
tnegroupoonsistingofH.Br.a.CN.CF.CH^. CHF, SO**, and CONH, 
35 Other specific embodiments of toe compounds of f ormula 1 indude those selected from 

the group consisting of: 
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S-Bromo-tf-p-O ^^.S-tetrahydro^dirHi-yt^l HnndokS-ylh^^tolyl-pyrimidin^^ 
dfenntne; 

5^mo4^pyridirv2-yl-N2-^^ 
pyrimidine-2,4-<fiamtne; 

5 5^omo^i>yridirv2-ylmethyl^-l3-{1 ^^.B-tetrahydi^yri^^J-lH-indcil-S^l}- 

pyrimidine-2,4<fianriine; 

h^Befuyt-5^rom<>^3K1A^^ 
2,4-diamine; 

5-BrOTo4*M1R-phen^ 
10 pyrimldlne^^iarnino; 

S-Bromo-N 4 -^ rac-pheny^elhyl)-N 2 -I^1 J2.3, Wetrahydro-pyridin-4-y1>-1 H-indol-5^y!}- 
pyrimidine-2.4-diaiTiine; 

5-Bromo>f44^1 S^)heny<-«ttiyl)-N2-{3-(1 i t 3.6.tetrahydro-pyridirv4-yt)"1 H-indol-5-yn- 
pyrimidine-2,4-diamine; 

1 5 4-({5-Bromo-243^1 ^.a^tetrahydKH^^yl)-! H.indo^-5-ylam(no^pyrimtdi^H^ 

ylamino}-fn6thyi)-benzenesu)fonamkle 

5-Bromo-N 2 -[3-<1 ^,3,6-tetrahydit>i)yridin-4-yi>-1 H-indo^S-ytl^^-triftuoromethyf- 
benzyl)-pyrimfdine-2,4-diamine; 

5-Bromo^ 4 .(4-methoxy^>enzyJhN 2 -lM 1 ^,3,6-tetrahydro.pyridlrv4-yj)-1 H-Jndol-5-y!]- 
20 pynmidlne-2,4-diamlne; 

5^romc^N 4 -(4^uoro^>enzyf )-N 2 -[3-(1 »2,3,6-tetrahydro-pyridiJv4-yl>-1 H-indol-5-yl}- 
pyrimidine-2,4-dtamk>e; 

5-Bromo^-(3-fluoro*en^ 
pyrimidine-2.4-diamine; 

25 S-Bromo-r^-naphthalen-l -yimethyH^-p^l ^^.S-tetrahydro-pyridin^VI H-indo»-5- 

ylh)yrimtdine-2.4-diamine; 

S-BrorrK^-^uoro-S-^^ 
1 H-indol-5-ylH>yrimidinB-2,4-diamine; 

5-Bromo-N 4 ^ix>fO-5-triflu^^ ,2,3, Wetrahydroi)yridifv4-y1>- 

30 1 H.indof-5.y0-pyrimidine-2,4-<liarnlne; 

5-Brom<vN 4 -{4.pbenoxH>enzyi)-N 2 -p-{1 ^,3,6-tetrahydro-pyridlrv4-yl>-1 H-inck*5-yl}- 
pyrim rdine-2,4-diam ine; 

5-Bromo-N 4 K3.4^ifluoro-benzy!)-N 2 -p^1 ^^.S-tetrahydnhpyridirH^yl)-! H-indol-5-yl]- 
pyrimidlne*2,4-diamine; 

35 S-Bromo-Nf-p-O &3MetT3trrfro-pyrid\n-4~W H-indoJ-S-yll-^S-trifluoromethoxy- 

benry*)-pyrimidine.2,4^iamine; 

S-Bromo-N^^-chloro-benzyt^N^^I ,2,3,6-tetrahydro-pyridiM-ylM H-indoJ-5-yl]- 
pyrimidine-2,4Kllamine; 
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S-Bromo-N 2 -^ ^^.S-tetrahydro-pyridln-^yl^l H^indol-5-yf}V-thjopher>-2-ylmethyl- 
pynrrridlne-2,4-diamine; 

5-Bromd-fW-furaiv2^ 
pyrirnfdjne-2 t 4-diamlne; 

5 S-Bromo-r^-Ca-methyl-benz^H^-tS^I r 2,3,6-t8trahydro^yrld'm^yiHH^ndol-5-y5- 

pyrtmfdine-2 t 4-diamine; 

5-BronK)^^3-methy«-ben2yl)-N 2 -{3-(1 ^ ? 3,6-tetrahydroi>yridiiv4-ylV1 H-mdoJ-S-yQ- 
pyrimkllne-2 t 4-dramine; 

10 pyrimkline-2,4-cKamine; 

S^ronwV^-fluofx^benzylH^-IS^I ^.a^tetrahydro-pyridln-^yl)-! H-)ndol-5-yJ}- 
pyrimvdine-2,4-d [amine; 

^^phenyt^-yfmethyf-S-bromo-N^p^l 2 A6-tetrahydro-pyrldin-4-yl)-1 H-indol«5-yf}- 
pyriniidine-2,4-<jjarnine; 
15 N^iphenyt^ylmethyl-^ 
pyrimidine-Z^-diamlne; 

pyrimidine-2,4-diamine; 

. 5-BromohN 4 ^3Hnemoxy^r^H^-fH;i ^3.6-tetrahydTO-pyridin-4-y»V1 H-indot-S-yq- 
20 pyrim(dine-2,4-diamine; 

. 3^{5-Bronu>-2-[3-{1 ,2;3,64etrahydro^din^ 
ylamlno}HTiethyl)-N-methyW)enzamide 

5-Bromo-l/-<2-chto^ 
pyrimidine-2 f 4-diamlne; 

25 S-Bromo-f^-phenethyNNI^I ^.3,6-tetrah>dro^iyridln^yJh1 H-mdof-5-y^pyrimidine- 

2,4-dtamtne; 

5-Bromo-N 4 -(2i)yridin*2*yl^lhyl)-N 2 -[3-{1 J2,3.6-tetrahydrchpyridln-4-yl)-1 H-kidol-5-ylJ- 
pynmtdfne-2,4-dlamine; 

5^ronrK>^ 4 -(2^yridirv4-yi^myi)-N 2 -[H ,2,3, 6-tetrahydr<H)yrldin-4-yl).1 H-indol-5-ytl- 
30 pyrimidine-2,4-diamine; 

5-Bromo-^(2i>yridii*^^ 
pyrimidine-2,4-diamine; 

S-Bromo-N^-^fluo^ ,2.3,6-tetrahydr(>i>yridirv4-yi>-1 H-lndol- 

S-yfJ-pyrimidine^Adiamine; 

35 S-Bromo-N^-phenyl-i^dopropyl^-^l ^^.S-tetrahydro-pyridin-^ylVI H-indo*-5- 

yf}-pyriniidine-2,4-diamlne; 

5-Bromo-N 4 -{2^)hBnyl-cyclopropyi)-N 2 -I3^1 Z3,6-tetrahydro-pyridin-^yl)-1 H-indol-5- 
yq-pyrimldine-2,4-diamJne; (homo-chiral) 
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5~Bromo-N 4 K2^eny^opro^^ 
yf]^yrimidine-2,4-diamine; (homo-chiral) 

5-Brorno^2^4^!ori^ 
5-yfl-pyrtmidine-2,4-diamine; 
5 S-Bromo-N 2 ^! ,2. 3,6-tetrahydn>-pyrkJiiv4-yl)-1 H-indol-5-v11-N 4 -(2-thiopherv2-y«- 

ethylH>yrimldlne-2.4^iamine; 

Mromo-N 4 -p^2-fto 
5-yl)-pyrimW1ne-2,4-diamlne; 

5-Bromo^ 4 ^2^tofDi>^ 
10 5-ylH>y^Wine*2 f 4Hdiamine; 

5-Bromo^M2^2^thoxw^ ,2.3.6-tetrahydro-pyrldin-4-y1)-1H- 
lndol-5-ylhpyrimldin8-2,4-clianiine; 

N 4 -<2-Benzo[1 t 31dioxcl-5-yl-ethy»)-5^rom<>N 2 -[3-(l ^3,6-tetrahydro^>yridin-4-ylV1 H- 
indol-5-ylhpyrirnidine-2 t 4^Jiamlne; 
1 5 S-Bromo-^S-pheny^propylVN^I ^,3,6-tetrahydJX>i)yrldrTv4-yl)-1 H-indol-5-yl}- 

pyrtmkiine-2/WiaminB; 

5^5-Bromo-4-phenethy!amino^^ 

5-[5-Bromo^2^loro4>eH^mino 

5-(4-Benzylamino-5-bromc^ ,3-d'ihydro-indol-2-one; 
20 5^5^romo^1^henyl^thyla™ ,3-dihydro-indol-2-one; 

5^S-Bromo^3«phenyHpro^ 

5^mo4^-(2^thanesu»fdn^ 
5-yfJ-pyrimidIne-2.4-cnamine; 

N^Benzyt-f^-P-O 2 3.6-tetrahydro-pyiidln-4-yl)-1 H-(ndol-5-yq-pyrimldine-2,4<Jlamlne; 
25 tf-Benzyl-N^ethyW^^ 
2,4-diamine; 

N'-Meihy^-^y^ Z3.6-tetrahydro-pyridin-4-y()-1 H-indol-5-yt}- 

pyrimidine-2,4-diamine; 

[4^2-Phenyl^orphofi^ 
30 lndol-5-yq-amine 

pyrimldine-2,4-<Jiamine; 

5.Bromo-N^3i>iperkrm^ 
diamine; 

35 5-Bromo~N 2 -[1 -methanesulfonyl-3-(1 ^.S.e-telrahydro-pyridin-^yt^l hWndol-5-yf].N 4 - 

(2s>yridirv-2-yl^thytH>yrimidir^2,4^min8; 

5-Bromo«N 2 -{1 -methanesulfonyW-(1 ,2 f 3 f S-tetrahydro-pyridir>-4-ylH H-lndo^5-yfJ-N 4 - 
pyrWin-2-yl-pyrinriidine-2 f 4-dtamine; 
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5-Bromo4Nl^2i>yrkrin^ 
pyrimidine-2 t 4-diamine; 

3^4-(2-Pyrkiiiv2-y^th^ 
ytaminohpyrimtdlrv5-yl}-acfylic acid; ethyl ester, 
5 5^5-Bronw>^[2-(:^!oro^ ,3-dihydro-mdoV- 

2-one; 

S-Bromo-N^S^htoro^ 
5-y0-pyrimidine-2 f 4-diamme; 

5-Bromo4*M?-(3^l^ 
10 5-y0-pyruiiidine-2 i 4-dtemine; 

5-{5-Bromo-442-(4^ 
ihdol-2-one; 

5^mo-N 4 -(2.(4-methoxy-phenyl^ethylJ-N 2 -l3-(1 ^,3,S-tetrahydro-pyridirv4-yl)-1H. 
lndo^yl]^)yrimidine-2,4^iamine; 
15 5^5-Bromo-4-I2-(3^^ 
indot-2-one; 

5-Bromo-N 4 -{2-(3^efo^^ 
indoK5-yn-pyrtmidine-2,4-diamine; 

545-Bromo^2-o-tolyl-eth^^ 
20 S-Bromo-tf-p-O ,2,3,6-tetrahydro-pyridlnr4-yl>.1 H-indol-S-ylH^^-o-tolyi^thyl)- 

pyrimldine-2,4-diamine; 

5-[5-BriOTo-4K2-m-tolyl-ethylamino)-pyrim t 3^ihydro-indd-2-one; 

5-Bromo-N 2 -[3-<1 .2,3.6-tetrahy<lroi)yrWin4yt)-1 Wndol-5-yllV-{2-m-tdy^ethy1)- 
pyrimidJne-2.4-diamine; 

25 5-{6-Bromo^2-p-tolyt^thytaminoVpyrirn idin-2-yteminoH ,3-dihydroHndoJ-2-one; 

5-Bromo-N^1 .2 f 3 f 64etrahydro-pyridiMkyl 
pyrimidine-2 ( 4-dlamine; 

[5-Bromo-2-<2-oxo-2,3-dihyd^ 
545-Bromo^-[2-(3-trffluoromethyH)heny! 

30 dihydro-indol^ne; 

5-14^2-BiphenyM-yl-emylamtno^ 

one; 

5^5^ronx>-4-[2-(3-flu(mH*^^ 

2-one; 

35 5^5-Bromo-4-[2-(2^toroi5Kenyl)-ethtf ,3-dihydro-indol- 

2-one; 

5K5-Bromo-4^-<2-methoxy«pft^^ 
indol-2-one; 
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&^5-Bromo^-(4-fluo^ 

2-one; 

5^5-BrorTio-4-{2-(4-chtoro^h8nyi)^thyi^ f 3-dlhydro-indol- 

2-one; 

5 5^5-Bromo-4-{2-{2-ftooro-pheny1H ,3-dihydro4ndol- 

2-one; 

5^5-BronK>^3-phenyi-aityamiTro^ ,3-dlhydro-lndol-2-one; 
5^Bromo^[(thfopherv2-^ 

one; 

10 6^5-Bromo^((thk)phen-2-ylmetty ,3-dihydro-indol-2- 

one;. 

5H5-Bromo^-(2 > 3-dimethyl-benzytamlno>^ ,3-dihydro-indol-2- 

one; 

6-[5-Bronw>4-(2;Wimethy^ 

15 one; 

5H^Bromo^2 t 5<JimethyW>enzy^ 

one; 

6-I5*romo^2.5^ime^ 

one; 

20 6-{5-Bromo^2-fluoro-benzytamto^ t 3-dihydro-indo<-2-one; 

6^5-Bromo^2-trifluor^ 

indol-2-one; 

5-[5-Bromo^3-trifluoromethoxy-ber^ 

indd-2-one; 

25 6-(5-Bromo-4-<3^uaromethoxy-be^ ( 3-dihydn>- 

indol-2-one; 

5- (5-Bromo-4^4^rffluoromettK)xy^ 
indof-2-one; 

6- [5-Bromo-4^4-trifluorometho^ .3-dihydro- 
30 indol-2-one; 

6-[5-Bromo^-(2-methoxy-benzyfamirK>^ 

6-[5-Bromo^^3^ethoxy-benzylaminoH>yrimW 

6-[5-Bromo4-<3-trifluoromethyl-ber^^ 

2-one; 

35 5^5-Bromo-4-Kthiazo>-2-ytmeto^ ,3-dihydro-rndol-2- 

one; 

5-{5-Bromo^(5Hnethanesulfonyl-mk>phen^^^ 
1 ,3-dihydro-indol-2-one; 
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5- [5-Bromo-4^2,3^ifluoro4>enzy^ 

. 6^5-Bromo^2,3^ffluoro4>e^ ,3^ihydro-indol-2-one; 
5H5-Bromo-4-(2,4-difluoro-ber^ 

6- [5-Bromo-4-{2 ,4Kli1UK>ro*enzytemino^ ,3-dihydrolndo!-2-one; 
5 6-l5-Chlon>4-{2-trffiuorometo^ .3-dihydro-indo»- 

2-one; 

5-Chroro^l2-(1 -methyf-1 H-irtfol-5-ylH^2-trifluw^ 
diamine; 

5- Chtoro^ 2 ^1H-mdazol-^y1)^ 
10 5-Chloro-NMl^ethyMMndol^^ 

6- {5-Chloro^(pyridin-2-ylmethy!)^ ,3-d»iydrcHndol-2- 

one; 

5^hloro-N2-(1H^dazol^yf^ 

5- Chtoro-N2-(1 l+inda^-6-y1)-N4^kjin-2-^ 
15 (5^5-Bromo^{(pyrMirv2-ylme^^ 

acid; tert-6utyt ester; 

(6-{5-Bromo^[(pyridin-2^ 
arid; tert-buty» ester; 

6^4-[(Pyrkitn-2-ylmethyJ)-amin^^ 
20 indol-2-one; 

N2-<1 -Methyi-1 H-fndol-5-ylH^yrtdin-2-yimet^^ 
diamine; 

(6^5-Bromo^I(pyridi/v2-ylmethyl)-amino]-pyrimid -y1>-3cetic acid; 

tert-butyl ester 
25 N4-PyrWirv2-ylmethyl-M2^ndifv5-yl-5-^ 

2-<6^5-Bromo^((pyridin-2-yta^ -y!)-N-<2- 
rnefroxy-ethyt)-acetamide; 

6- {5^htoro^[(3-methy!^yrtdin-2-y!meth^ 
(ndot-2-one; 

30 (6H5-Broroo-44(pyridwv2-^ acid; 

(6-{5-Bromo-4-[(pyrtd*^ -yt)-acetk: 
acid; tert-butyf ester; 

N2-(1Wndarol-6-y1)-N4-pyridin-2^ 

(5-{5-Bromo^[(pyrWirv2-ytmeto^ -yi>-acetfc acid; 

35 tert-butyl ester; 

(6-{5-Broni<>-4-t(pyridin-2-ylm^ 

acid; 

(5H5^romo-4H(pyridto-2-ytmeth^ acid; 
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(5^fomo^[(pyrM^ 

acid; 

5^5-CWoro^(3-methy^^ 
indol-2-one; 

5 5^5^ioro^^emanesutfony»-benzylamiTK>)^ ><fihydco- 

indot-2-one; 

645^oro^3-methyl-ben^ 
545^1oro^^2'fluoro*benzylamino>^ 

6^5<*k>ro^2-ftuoro4>enz^^ t 3-dihydro*dol-2-one; 

10 5^5-Bromo^24tiethoxy^tt^ 

5^5^loro^-(3-methyt-benz^ ,3-<19iydr(Hndot-2-one; 

tndol-2-one; 

54*.Ber«ylamino-&«htor^^ 
1 5 5-Bromo-N2-(1 H-indol-5rylhW-pyrk!ii^ 

5-Bromo-N2^1H-indol-5^ 

5*romo^^1H-indol^ylV^ 

5-6romo-N2-<1 Wndazol-^yiH^H^^ 

5^mo-N2^1H-«ridazol-6-ylH^(2i^^ 
20 5-BrorTW>-N2^1H-tndoM^^ 

5-Bromo-N2-<1 H^a»l^>N4-p^ 

N2-(1H-lndoI-5-yl)-J^yridin^ 

N2-{1 H-lndazo^6-ylH44i*^ 

N2-<1H-lndol-5irt)-hM2i>yrid^ 
25 N2-<1 H-«rKjazoW5-yi)4^4-pyrkiirv2-ylmethyH>yri^ 

N2-<1 Wndazol-^ylHiM^*^ 
N2-{1 H-lndazol-6-y hN4^2^yridbv2^ 
545-Brorm>-4.l(pyr!dlrv-2-ylmett^ 
benzoimidazol-2-one; 

30 5^5^romo^2-pyridln-2-yt-e^^ ,3-dihydro- 

benzaimidazoi-2-one; 

5W(Pyridin-2-ytmefo^^ 

one; 

5-[4^2-Fyidin-2-y1-eth^^ 
35 5.Brt>mo-N2^1H-indazDl^y1^^ 
5^romo-4-[(pyridin-2-ylmetW 

one; 

5-[5-Bromo^-(2^yridfn-2-y^ 
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^4^2^dliv2-y^thylamifK>)-pyrimid^ ,3-d&iydro-rndol-2-one; 
5^romo^-(24nethyl-1H4ndo»-5-^ 
N2-{2-Methy1-1 H-indol-5-yl)-N4^yridirv2^meta 
N2-{1 H-1ndol^y!)-N4i>yndln-2-ylmelhyH)yrlmW 
5 5^rpmo-N2-{2-rneth)4-1 H-tndo^yl)^pyrxJ]rv2-yUnethy»-pyrim 

5*omo-N2-{1 H-indol^yl>- W^yridi^ 
5*omo-N2-(1H-indoi^yl)^(2^yr^ 
N2^1H-BenzoimidazDN5-^^ 
N2-{1 H-BenzoimkiazDl^ 
1 0 3^5^mo^2-pyridin-2-ytethy1a^ 
1^1 H-Benzoimldazoh5-y1)-N4-^^ 
5-Bromo-N2-<2-mettiyt-1 H-benzoimtdaz0l-^ 
diamine; 

N2-(2-Methyl-1 H4>enzoimidaz^5-y»>^^ 
15 5-Brwm>-N2^2^ethyM^ 
2,4-dlamine; 

5-Bromo-N2-(2,3-dihydfO-1 H-frKiol-5-yJ)^4-(2*y^^ 
diamine; 

N2-(2,3-Dthydft>-1 H-indol-5-yl)^4i>yrW^ 
20 5-Bromo-N2-(1 -methyM H-indot-5rylH^2i>yrid^^ 

N2-(1^ethyMmndol-5-ylH^ 

S-Bromo^-^Mihydro-IH-*^^ 

5-Bromo442-(1^ethyMI+^^ 

5-nuofo4*4i)yTKit^ 
25 5-Bramo444-pyrfcin-2-ylme 

5-Bronw>^2-(1H-iiKld-7^^^ 

5-BronrK>^-(1H-indo>-7-yl)^ 

5-Bromo-N2-<1 H-indazoJ^ylHsW-pyr^ 

6^5-Bromo^(pyridin-2-ylmetty^ 

30 one; 

5-Bronf»-N2-(1H-lndazoU-yl)-W^ 
5-Bromo-N4^2i>yrtdiiv2-y^^ 
5-Brorno^4~pyrWin-2-ylmeth^ 
5-Bromo-N4^2i>yridirv2-yl^th^^ 
35 6^5^romo^(2i>yrkJin-2-y^t^^ ,3-dihydro-indo)-2-one; 

5^mo-N4i>yridln-2-ytmethyV^ 
5^mo-N4^2i>yridJn-2-y»-ethyl>^2^^^ 
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5- {5-Bromc>4-[(pyrWin-2^melhyl)-amlno]i>yrimidin-2^ 
add; ethyl ester, 

6- [5*om<>4-(2-trifluo^ 

2 -one; 

5 5-Bromo-N2-(1 H-indazot-5-ylKN4^2-«iifluor^ 

5-Bromo^2K1H-tndazol*ylVN4^2^ 
5-Bromo-N2-(1 -memyl-1H-indo^5-yl)-r^^ 
diamine; 

5- Bromo-N2-<1 H-indazol-7-yl)-N4-pyridin-2-ylmethyH>yrimldlne-2 f ^ 
10 5-6romo-N2-(1 H-indazo»^yl)-N4^2-trfflu^ 

6- {5*fomo-4^{pyridin-2^efo^ 

one; 

N2-Benzomiazd-6-yl-5*romo^ 
5-{6-Bromo^{pyridirv-2-y!metfiyl)-amm 
15 carbonitrile 

5-Bromo-N4-pyridin-2-ylmem^^ 
2,4-diamine; 

N2-(1 -BenzyM H-^dof-5-yl)^^bhDmo-N4-pyridin-2-y<me^ 
5-Bromo-N4-pyritiin-2^memyl^ 
20 diamine; 

N2-(1-BenryMH-indazd-5^)-5-brom^ 
5-Bromo-N2-(1^thyMH-inda^^ 
5-Bromo4^4-<4-nKsthy^^ 
yQ-pyrimWine-2,4-diamine; 
25 5-8ramo-N4-(4-melhy!^ ,2^.6-tetrahydro-pyridin-4-yl)-1 H-indol-5- 

yn-pyrimWine-2 # 4-diannine; 

5-8romo.N4-cyclohexyJmemy1-N2-{3-<1 ,2,3,6-tetrahydro^)yridin^-yl>-1 HHndol-5-yi]- 
pyrimidine-2,4-diamine; 

145-Ruoro^4(pyridin-2«ylmethylh^ (1 ,2,3,6-tetrahydro-pyridin- 

30 4-yl)-1H-indo»-$-yiainine 

1^5^foro^[(pyrkfin-2-^ 
4-yt)-1 H-indol-5-ylamine 

5-Fluoro-N2-(1 H-indazol-5-yl)-M 
5^5-FkJoro^[(pyrtdin-2-ytmem^ 

35 one; 

5^htoro-N2-<1 H-mdazo^S-ylV^ 
5-{5-Chk>ro^[(pyrkIbv2-yImet^ 

one; 
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5-Ruoro-N4-(2-pyridin-2-yl-emy!)-N2-l3-<1 7,3>tetrahy*o-pyridin-4-yl>-1 H-indol-S-yq- 
pyrimidine-2,4-diamine; 

5-CWoro-N4^2-pyridin-2-yl-elhy1)-N2.[3.(1 ^.S.Wetrahydro^yridin^-ylH H-indoJ-5-ylJ- 
pyrimidine-2,4-diamine; 
5 5-Fluoro-N2-(1 H-indazol-5-y1)-N4-(2H3yrid^^ 

5-[5-Fluoro^(2i>yridirv2-y^ 

5-Chlor(>-M2-<1H^darol-5-yi)4SI4-(2-pyrkJ^ 

5^5^htoro-4-(2i>yridin-2-yl-ett^ 

544-[(Pyrkiin-2-yimethyl^ 
10 indoJ-2-one; 

5^5-Methoxy^(pyrki^^ 

one; 

5^5-Methoxy^(2^yrkjin-2-yl-^ 

one; 

1 5 5^5-Methoxy^(2-trif!uoromethyM)enzylani ino)-pyrimidin-2-ylamino]-1 ,3-dihydro-indol- 

2-one; 

5-{5-Bromo-4-{(cydohex-1 -enytmethy1)-amino]-pyrlmidirv2-ylamino}-1 ,3-dfhydro-indol- 

2-one; 

5-(5-Bromo^methyl-pyridin-2-ytmett^ 
20 indol-2-one; 

5-[5-Bnomo^4-methyf<ydohexyl^ ,3-d»iydro-indoJ-2- 

one; 

5-[5-Bromo-4-(4^ethyl-cyck^ 

one; 

25 5-[5-Bromo-4-(cydohexy1methy^amino)^^ .3-dlhydro-indol-2-one; 

5-[5-ChIoro^2-trffluoromethyM^^ 

2-one; 

2-(2-Oxo-2,3-dihydro-1H-indol-5-ylamino)^^ 
carbonitrile 
30 545-Metftyl-44(pyrWiiv2-y^ 
one; 

N2^imndazol-5-yl)-5^ethyl-N4-p^ 

5-Fluon>-N4-pyndirv2-ytmethy!-N2-[3-<1 ,2 t 3.6-tetrahydrt>iiyridin-4-yl)-1 H-indol-5-yQ- 
pyrimidine-2,4-diamine; 

35 5^Chtoro-N4-pyridifv2-ytmethvl-N2-(3-<1 ^.3.6-tetrahydro-pyriditv4.yl)-1 H-tndol-5-yO- 

pyrimkJine-2,4-diamine; 

2-(2-Oxo-2.3^hydro-1H-indol-5-yiamm^ 
pyrimidine-5-carbonitrile 
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5^4-[MethyH2s>yrtdtn-^^ 

6-Bromo^-cycH>hex-1-enylmethyi-N2-[^1 ,2,3,6-tetrahydn>-pyrtdii>4-yl>-1 H-indoi-5- 
ylh>yrimidIne-2,4-diamIne; 

N2K1H-lfKla20i-5-yi)-N4-py^ 
5 5-(5Trifluoromethyl^^ 3- 

dibydro-indoW-one; 

6-{2-[(Pyridin-2-yfmethyl)^ 
indot-2-one; 

5-[5-Bromo^(p(pertoin^ytam 
1 0 5-(4-(1 -Acetyl^iperidif>4-ylamira^^ ,3-dihydro-indol-2- 

ooe; 

2-(2-Oxa-2>dihydiTcMW-i^ 
caifconftrile 

544-[(3^ethy^pyridin-2-ylmethyty^ 
15 dihydro-indol-2-one; 

6H4-[(3-tothyH>yridin-2^ 
dihydro-indol-2-one; 

^[S-BrorTK^^^o^^ihy^^ 
1 -carboxylic acid; tert-butyl ester, 
20 S-p-Bromo^l-methanesulfonyty .3- 

drhydro-fndoW-one; 

5-l5-BronK>^(piperidwv3-yla^^ 

4- l5-Bromo-2-(2-oxo-2>dihydro^^ 
1-carboxyiic acid; ethytamtde 

25 345-Bromo-2-{2^x<>-2 l 3^hydro-1 HnrKJo*-5-ylamino>-pyrimidir>^y!amirK5]-piperkJir^ 

1- carboxylic acid; ethylamide 

5- [4-(1 -Benzoy1-piperidirv4-ylamlnoV54>r^ ,3-dihydro-tndol- 

2- orte; 

6- ^3-Methan^tfony^ben^amiro^ ,3-dihydro- 
30 indol-2-one; 

6-[4^3-^ttianesulfonyR)enz^ .3- 
dihydro-indol-2-one; 

6^4-(3-Methanesulfonyf-benzylamiro^ 

5-[4^14tenzenesutfonyl-piperklm^ 
35 dihydro-indol-2-one; 

5^4-(3-Methanesulfonyl-benz^ 
dihydro-indol-2-one; 
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6^5-Chloro^[(piperkiIr^ ,3HJihydro-indol-2- 

one; 

6^5^oftM-[(1^thanesu!fonyJ-piperidliv3-^ 
1 , 34ihydro-indol-2-one; 
5 6^5-Bromo^(piperidin-^^ 
one; 

6-{5-Bromo-4-[(1 ^ethanesuffonyl^p^ 
1 ,3^ihydro-indo*-2-one; 

5-[5^luoro^3^ethanesulfony1-ben^ ,3-dihydro- 

10 indol-2-one; 

5^5-Bromo^(1^roxy^ohexv^^^ 

indd-2-one; 

and pharmaceutical^ acceptable salt prodrug, hydrate or solvate of the 
aforementioned compounds. 

15 This invention also relates to a method for the treatment of abnormal ceil growth in a 

mammal, including a human, comprising administering to said mammal an amount of a 
compound of the formula 1 , as defined above, or a pharmaceutical acceptable salt, solvate or 
prodrug thereof, that is effective in treating abnormal cell growth. In one embodiment of this 
method, the abnormal cell growth is cancer, including, but not limited to. lung cancer, bone 

20 cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular 
melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach 
cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma 
of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, 
Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the 

25 endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the 
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate 
cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central 
nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary 

30 adenoma, or a combination of one or more of the foregoing cancers. In one embodiment the 
method comprises comprising administering to a mammal an amount of a compound of formula 
1 that is effective in treating said cancer solid tumor. In one preferred embodiment the solid 
tumor is breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma), 
endocrine, uterine, testicular, and bladder cancer. - 

35 In another embodiment of said method, said abnormal cell growth is a benign 

proliferative disease, including, but not limited to. psoriasis, benign prostatic hypertrophy or 
restinosis. 
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This invention also relates to a method for the treatment of abnormal ceU growth In a 
mammal which comprises administering to said mammsf an amount of a compound of formula 
1, or a pharmaceutical^ acceptable salt, solvate or prodrug thereof, that is effective in treating 
abnormal cell growth in combination with an anti-tumor agent selected from the group consisting 
5 of mitotic inhibitors, alkylating agents, antimetabolites, intercalating antibiotics, growth factor 

inhibitors, cell cycle inhtoftors. enzymes, topolsomerase inhibitors, biological response modifiers. 

> 

antibodies, cytotoxics, anti-hormones, and anti-androgens. 

This invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth in a mammal, including a human, comprising an amount of a compound of 

10 the form Ja 1, as defined above, or a pharmaceutical acceptable salt, solvate or prodrug 
thereof, that is effective in treating abnormal cell growth, and a pharmaceutical^ acceptable 
carrier. In one embodiment of said composition, said abnormal cell growth is cancer, including, 
but not limited to, lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head 
or neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, 

15 cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, 
carcinoma of the faOopt'an tubes, carcinoma of the endometrium, carcinoma of the cervix, 
carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus, 
cancer of the small intestine, cancer bf the endocrine system, cancer of the thyroid gland, cancer 
of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the 

20 urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, lymphocytic 
lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma, 
carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS 
lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, or a combination of one or 
more of the foregoing cancers. In another embodiment of said pharmaceutical composition, said 

25 abnormal cell growth is a benign proliferative disease, including, but not limited to, psoriasis, 
benign prostatic hypertrophy or restinosis. 

The invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth In a mammal, including a human, which comprises an amount of a 
compound of formula 1. as defined above, or a pharmaceutical^ acceptable salt, solvate or 

30 prodrug thereof, that is effective in treating abnormal cell growth in combination with a . 
pharmaceutical acceptable carrier and an anti-tumor agent selected from the group consisting 
of mitotic inhibitors, alkylating agents, antimetabolites, intercalating antibiotics, growth factor 
inhibitors, cell cycle inhibitors, enzymes, topolsomerase inhibitors, biological response modifiers, 
anti-hormones, and anti-androgens. 

35 This invention also relates to a method for the treatment of a disorder associated with 

angiogenesis in a mammal, including a human, comprising administering to said mammal an 
amount of a compound of the formula 1, as defined above, or a pharmaceutical^ acceptable 
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salt, solvate or prodrug thereof, thai is effective in treating said disorder. Such disorders incbde 
cancerous tumors such as melanoma; ocular disorders such as age+elated macular 
degeneration, presumed ocular histoplasmosis syndrome, and retina) neovascularization from 
proliferative diabetic retinopathy; rheumatoid arthritis; bone loss disorders such as osteoporosis. 
5 Pagefs disease, humoral hypercalcemia of malignancy, hypercalcemia from tumors metastatic 
to bone, and osteoporosis Induced by glucocorticoid treatment coronary restenosis; and certain 
microbial infections inducting those associated with microbial pathogens selected from 
adenovirus, hantaviruses, Borreiia burgdorferi, Yersinia spp.. Bordeteffa pertussis, and group 
A Streptococcus. 

10 This invention also relates to a method of (and to a pharmaceutical composition for) 

treating abnormal cefl growth in a mammal which comprise an amount of a compound of 
formula 1, or a pharmaceutical^ acceptable salt, solvate or prodrug thereof, and an amount of 
one or more substances selected from anti-angiogenesls agents, signal transduction 
inhibitors, and antiproliferative agents, which amounts are together effective in treating said 
15 abnormal cell growth. 

Antt-anglogenesis agents, such as MMP-2 (matrix^netaltoprotienase 2) inhibitors, 
MMP-9 (matrtx-metalloprotienase 9) inhibitors, and COX-il (cydooxygenase II) Inhibitors, can 
be used in conjunction with a compound of formula 1 In the methods and pharmaceutical 
compositions described herein. Examples of useful COX-il inhibitors include CELEBREX™ 
20 (atecoxib), vatdecoxib. and rofecoxib. Examples of useful matrix metalloprotelnase inhibitors 
are described in WO 96/33172 (published October 24, 1996), WO 96/27563 (published March 7. 
1996), European Patent Application No. 97304971.1 (filed July 8, 1997), European Patent 
Application No. 993086172 (filed October 29, 1999), WO 98/07697 (published February 26, 
1998), WO 98/03516 (published January 29, 1998), WO 98/34918 (published August 13, 1998), 
25 WO 98/34915 (published August 13, 1998), WO 98/33768 (published August 6, 1998), WO 
98/30566 (published July 16, 1998), European Patent Publication 606,046 (published July 13, 
1994), European Patent Publication 931,788 (published July 28, 1999). WO 90/05719 (published 
May 331, 1990), WO 99/52910 (published October 21, 1999), WO 99/52889 (published October 
21, 1999), WO 99/29667 (published June 17, 1999). PCT International Application No. 
30 PCT/IB98/011 13 (filed July 21, 1998), European Patent Application No. 99302232.1 (filed March 
25, 1999), Great Britain patent application number 9912961.1 (filed June 3, 1999), United States 
Provisional Application No. 60/148,464 (fled August 12, 1999). United States Patent 5.863.949 
(issued January 26, 1999), United States Patent 5,861,510 (issued Januaiy 19, 1999), and 
European Patent Publication 780,386 (published June 25, 1997), all of which are herein 
35 incorporated by reference in their entirety. Preferred MMP-2 and MMP-9 inhibitors are those that 
have little or no activity inhibiting MMP-1. More preferred, are those that selectively inhibit MMP- 
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2 and/or MMP-9 relative to the other matrix-metaloproteinases (/.e. MMP-1, MMP-3, MMP-4, 
MMP-5. MMP-6, MMP-7. MMP*3, MMP-10, MMP-1 1. MMP-12, and MMP-13). 

Some specific examples of MMP inhfoitors useful in combination with the compounds 
of the present invention are AG-3340, RO 32-3555. RS 13^0830, and the compounds recited 
5 in the following list: 

3^4^4-fluoroi>henoxyH^ 
propionic acid; 

3^o^44-(4-fluoros>henoxy)^ 
carboxylic acid hydroxyamtde; 
10 (2R, 3R) 1-[4-(2<fcioro-4-fluoro4>enzyto^ 

pipertdine-2-carboxytic acid hydroxyamide; 

4-[4^4-fluort>i>henoxyH>enzenes^ acid 
hydroxyamide; 

3-H4-(4-fluoro-phenoxy)-benzBnesuifony«H1 -hydroxycarbamoyU^clobuty1>-amino]- 
15 propionic acid; 

4^4<ttoroi>henaxy)-benzenesulf™ acid 
hydroxyamide; 

3-[4^4^Woro^henoxyVbenrenesulf^ acid 
hydroxyamtde; 

20 {2R, 3R) H4-(4-fluoro-24nemyl-benz^^ 

piperidine-2-carboxylic acid hydroxyamide; 

3-fl4-{4-fluoro-phenoxy)-benzenesulfony<H1 -hydroxycarbamoyf-1 -methyf-ethyi)- 

aminoj-propionic acid; 

3-[[4^4-fluoro-phenoxyH>enz^ 

25 aminoj-propionic acid; 

3^xo-3-[4-(4K*torOi>henoxy)^nze^ 

carboxylic acid hydroxyamtde; 

3^ndo^l4K^uoroi>herK>xyH)eraBnesulfonyt 
carboxylic acid hydroxyamide; and 
30 3-[4^4-fiuoro-phenoxy)-benzenesulfonyf^ acid 

hydroxyamide; 

and pharmaceutical^ acceptable salts, solvates and prodrugs of said compounds. 

The compounds of formula 1 , and the pharmaceutical^ acceptable salts, solvates and . 
prodrugs thereof, can ateo be used in combination with signal transduction inhibitors, such as 
35 agents that can inhibit EGFR tepidermal growth factor receptor) responses, such as EGFR 
antfoodies, EGF antibodies, and molecules that are EGFR inhibitors; VEGF (vascular 
endothelial growth factor) inhibitors; and erbB2 receptor inhibitors, such as organic molecules 
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or antibodies that bind to the erbB2 receptor, for example. HERCEPTIN™ (Genentech. inc. of 
South San Francisco. California. USA). 

EGFR inhibitors are described in. for example in WO 95/19970 (published July 27. 
1995) WO 98/14451 (published April 9. 1998). WO 98/02434 (published January 22. 1998). 
5 and United States Patent 5.747.498 (Issued May 5. 1998). EOFR-HM* agents indue* 
but are not limited to. CM 033 (Pfizer Inc.). the monoclonal antibodies C225 and ant^EGFR 
22Mab (Undone Systems Incorporated of New York. New York. USA), the compounds ZD- 
,839 (AstraZeneca). B.BX-1382 (Boehringer Ingelheim). MDX-447 (Medarex toe. of 
Annandate. New Jersey. USA), and OLX-103 (Merck & Co. of Whltehouse Station. New 
10 Jersey. USA), VRCTC-310 (Ventech Research) and EGF fusion toxin (Seragen Inc. of 
Hopkinton. Massachusettes). » ««h 

VEGF inhibitors, for example CP-547.632 and AG- 13736 (Pfizer, Inc.). SU-5416 and 
SIM668 (Sugen Inc. of South San Francisco. California, USA), can also be combined wrth a 
compound of formula 1. VEGF inhibitors are described In. for example in WO 99/24440 
15 (published May 20. 1999). PCX Internationa. Application PCT/.B99/00797 (filed May 3. 1999* 
InWO 95/21613 (pubfehed August 17. 1995). WO 99/61422 (published December 2. 1999), 
United States Patent 5.834.504 Ossued November 10. 1998). WO 98*0356 (published 
November 12. 1998). United States Patent 5.883.113 (tesued March 16. 1999). United States 
Patent 5.886.020 (issued March 23. 1999). United States Patent 5.792,783 Ossued August 1 . 
20 1998), WO 99/10349 (punished March 4. 1999). WO 97/32856 (published September 12 
. 1997). WO 97/22596 (published June 26. 1997). WO 98/54093 (publfched December 3. 1998* 
WO 98/02438 (published January 22. 1998), WO 99/16755 (published April 8. 1999). and WO 
98/02437 (published January 22, 1998), al. of which are herein incorporated by reference r their 
entirety. Other examples of some specie VEGF inhibit are IMB62 (Cylran inc. of KWano. 
25 Washington. USA); anti-VEGF monodonal antibody of Genentech. toe. of South San 
Francisco. California; and angtozyme. a synthetic ribozyme from Ribozyme (Boulder. 
Colorado) and Chiron (Emeryville. California). 

v j=rbB2 receptor inhibitors, such as CP-724.714 (Pfizer. Inc.). OW-282974 (Gtexo 
Wellcome pic), and the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc. of The 
30 Woodlands. Texas. USA) and 2B-1 (Chiron), may be admtoistered in combtoatton , with a 
compound of formula 1. Such erbB2 inhibitors todude those described in WO 98/02434 
( publ*hed January 22. 1998). WO 99/35146 (published July 15. 1999). WO 99/35132 
(published July 15. 1999), WO 98/02437 (published January 22, 1998). WO 97/13760 
toublished April 17. 1997). WO 95/19970 (published July 27. 1995). United States Patent 
35 5 587.456 (issued December 24. 1996). and United States Patent 5.877.305 (Issued March 2. 
1999). each of which is herein incorporated by reference in its entirety. ErbB2 receptor 
. tohibitors useful to toe present invention are also described to United States Provisional 
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Appfcatlon No. 60/117.341, filed January 27. 1999. and in United States Provision* 
Application No. 60/117.346. filed January 27. 1999. both of which are herein incorporated by 

reference in their entirety- 
Other antiproliferative agents that may be used with the compounds of the present 

5 invention include inhibitors of HDI (CW94. Pfizer Inc.). MEK (CI-1040. Pfizer Inc.). the enzyme 
famesyl protein transferase and the receptor tyrosine kinase PDGFr. including the compounds 
disclosed and claimed in the Mowing United States patent applications: 09/221946 (filed 
December 28. 1998); 09/454058 (filed December 2. 1999); 09/501163 (filed February 9. 
2000)- 09/539930 (filed March 31. 2000); 09/202796 (filed May 22. 1997); 09/384339 (filed 
10 August 26. 1999); and 09/383755 (filed August 26. 1999); and the compounds disclosed and 
claimed in the following United States provisional patent applications: 60/168207 (filed 
November 30. 1999); 60/170119 (filed December 10. 1999); 60/177718 (filed January 21. 
2000); 60/168217 (filed November 30. 1999). and 60/200834 (filed May 1.2000). Each of the 
foregoing patent applications and provisional patent applications is herein incorporated by 
15 reference in their entirety. 

A compound of formula 1 may also be used with other agents useful in treating 
abnormal cell growth or cancer, including, but not limited to. agents capable of enhancing 
antitumor immune responses, such as CTLA4 (cytotoxic .ymphocite antigen 4) antibodies, and 
other agents capable of blocking CTIA4; and anti-proliferative agents such as other famesyl 
20 protein transferase inhibitors, for example the famesyl protein transferase inhibitors described 
in the references cited in the -Background- section, supra. Specific CUM antibodies that 
can be used in the present Invention include those described in United States Provisional 
Application 60/113.647 (filed December 23. 1998) which is herein incorporated by reference in 
its entirety. 

25 -Abnormal cell growth', as used herein, unless otherwise indicated, refers to cell growth 

that is independent of normal regulatory mechanisms (e.g., toss of contact inhibition). The 
includes the abnormal growth of: (1) tumor cells (tumors) that proliferate by expressing a 
mutated tyrosine kinase or overexpresston of a receptor tyrosine kinase; (2) benign and 
malignant ceOs of other proliferative diseases in which aberrant tyrosine kinase activation occurs; 

30 (4) any tumors that proliferate by receptor tyrosine kinases; (5) any tumors that proliferate by 
aberrant serine/threonine kinase activation; and (6) benign and malignant cells of other 
proliferative diseases in which aberrant serine/threonine kinase activation occurs.. 

The term "treating-, as used herein, unless otherwise indicated, means reversing, 
alleviating, inhibiting the progress of. or preventing the disorder or condition to which such term 

35 applies, or one or more symptoms of such dsorder or condition. The term -treatment*, as used 
herein, unless otherwise indicated, refers to the act of treating as treating' is defined 
immediately above. 
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The term "halo', as used herein, unless otherwise indicated, includes fluoro. chloro. 
bromooriodo. preferred halo groups are fluoro and chloro. 

The term "alkyt". as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having straight, cyclic (including mono- or multi-cyclic 
. 5 moieties) or branched moieties. It is understood that for said alkyl group to include cyclic 
moieties it must contain at least three carbon atoms. 

The term 'cyctoalkyr. as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having cyclic (including mono- or multiple) moretoes. 

The term 'alkenyT. as used herein, unless otherwise indicated, includes alkyl groups, as 
10 defined above, having at least one carbon-cartoon double bond. 

The term -alkynyr. as used herein, unless otherwise indicated, includes alkyl groups, as 
defined above, having at least one carbon-carbon triple bond. 

The term 'aryT. as used herein, unless otherwise indicated, includes an orgamc 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or 

naphthyl^ ^ ^ ^ ^ ^ ^ otherwise indicated, includes -O-alkyl 

groups wherein alkyl is as defined above 

The term '4 to 10 membered heterocyclic-, as used herein, unless otherwise mdtcated. 
includes aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms 
20 each selected from O. Sand N, wherein each heterocyclic group has from 4 to 10 atoms in its 
ring system. Non^romatlc heterocyclic groups include groups raving only 4 atoms in thernng 
system, but aromatic heterocyclic groups must have at least 5 atoms in their ring system. The 
neterocyefic groups include benzo-fused ring systems and ring systems substituted with one or 
more oxo moieties. An example of a 4 membered heterocyclic group Is azetidinyi (derived from 
25 azefldine). An example of a 5 membered heterocyclic group is thiazotyt and an example of a 
10 membered heterocyclic group is quinoHnyt. Examples of non-aromatic heterocyclrc groups 
are pyrrolidine tetrahydrofuranyt. tetrahydrothienyt. tetrahydropyranyl. tetrahydrolhropyranyl. 
piperidino. morpholino. IhiomorphoUno. thioxanyl. piperazinyl. azetidinyl. oxetenyl. thietanyl. 
homopiperidinyl. oxepanyl. thiepanyt. oxazepinyl. diazepinyl. tWazeprnyl. 1.2.3.6- 
30 tetrahydropyridinyl. 2-pyrrolinyl. 3*yrrolinyt. indolinyl. 2H-pyrany1. 4H-pyranyl. dioxanyl. 1.3- 
dioxolanyl. pyrazollnyl. dithianyt. dithiolanyl. dihydropyranyl. dihydrothienyt, dihydrofuranyl. 
pyrazolidinyl. imidazoline imidazolidinyl. S^bicyctop.l.Olhexanyl. 3- 
azabicydo[4.1.0]heptanyl. SHnndolyl and quinoli*ny1. Examples of aromatic heterocyclic 
groups are pyridinyl. imidazolyl. pyrimidinyt. pyrazolyl. triazolyl. pyrazinyl. tetrazolyl. fury!. 
35 thienyl. isoxazolyl. thiazotyl. oxazdyl. isothiazolyl, pyrrolyl. quinoTrnyl. isoquinolinyl. indolyl. 
beruimidazoryl, benzofuranyl. cimrdiny.. indarolyl. Indollzlnyl. phthalazinyl. pyridazinyl. triazmyl. 
isoindolyl. pteridinyl. purinyl. oxadiazolyl. thiadiazolyl. furazanyl. benzofurazanyl. 
beruothlophenyl, benzothiazotyl. benzoxazotyl. quinazolinyl. quinoxalinyl. naphthyrldinyl. and 
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where m is 2. 

10 



3S 



Juropyridlnyl. The foregoing groups, as derived from the compounds listed above, may be C 
attached or Attached where such is possible. For instance, a group derived from pyrrole may 
be pyrroM-yl (N^attached) or pyrrol-3-yl (C-attached). 

The term W means methyl, "Ef means ethyl, and 'Ac* means acetyl. 
In the definition of X 1 above, the -<CR »R>) m - and (CR«*\ moieties, and other similar 
moieties, as indicated above, may vary in their definition of R\ R 2 , R<° and R" for each 
iteration of the subscript (le. m. k. etc) above 1 . Thus. -(CR 'rV may include -CH,C<Me)(Et)- 
where m is 2. 

The phrase •pharmaceutcafly acceptable sattfs)-. as used herein, unless otherwise 
indited, includes salts of acidic or basic groups which may be present in the compounds of the 
present invention. The compounds of the present invention that are basic in nature are capable 
of forming a wide variety of salts wrth various inorganic and organic acids. The acids that may be 
used to prepare pharmaceutical^ acceptable acid addition salts of such basic compounds of are 
tr»se that form non-toxic add addition salts. Le. satts contain^ pharmacotogicaify acceptable 
15 anions, such as the hydrochloride, hydmbrom.de. hydroiodWe. nitrate, sulfate, bisulfate 
Phosphate, acid phosphate, isonicotinate. acetate, lactate, salicylate, citrate, add citrate, tartrate' 
pantothenate, bflartrate. ascorbate. succinate, maleate. gentisinate. fumarate. gluconate 
glucuronate. saccharate. formate, benzoate. glutamate. rnethanesutfonate, ethanesulfonate' 
benzenesulfonate, p-toiuenesuifonate and pamoate no,. I.r-metbylene^^-hydmxy-^ 
20 naphthoate,] salts. The compounds of the present invention trial include a basic moiety, such as 
an amino group, may form pharmaceutical^ acceptable satts with various amino acids in 
addition to the acids mentioned above. 

Those compounds of the present invention that are addle in nature are capable of 
forming base salts with various pharmacologically acceptable cations. Examples of such salts 
indude the alkali metal or alkaline earth metal satts and. particularly, the calcium, magnesium 
sodium and potassium salts of the compounds of the present invention. 

Certain functional groups contained within the compounds of the present invention can 
be substituted for ttoteosteric groups, that is. groups which have simiar spatial or electronic 
requirements to the parent group, but exhibit differing or Improved physicochemica! or other 
properties. Suitable examples are well known to those of skill in foe art. and indude. but are not 
limited to moieties described h Patini et al.. Chem. Rev. 1996. 98. 3147-3176 and references 
cited therein. 

The compounds of the present invention have asymmetric centers and therefore exist 
m drfferent enantiomeric and diastereomeric forms. This invention relates to the use of all 
optical isomers and stereoisomers of the compounds of the present invention, and mixtures 
thereof, and to all pharmaceutical compositions and methods of treatment that may employ or 
contain them. The compounds of formula 1 may also exist as tautomers. This invention 
relates to the use of all such tautomers and mixtures thereof. 
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The subject invention also includes isotopically-tebelled compounds, and the 
Pharmaceutical^ acceptable sails, solvates and prodrugs thereof, which are identical to those 
recited in formula 1. but for the fact that one or more atoms are replaced by an atom having 
an atomic mass or mass number different from the atomic mass or mass number usually 
found in nature. Examples of isotopes that can be incorporated into compounds of the 
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and 
chlorine, such as 2 H. "C. "C. »N, "o. "o. *S. « F . and -CI. respectively. Compounds 
of the present invention, prodrugs thereof, and pharmaceutical^ acceptable salts of said 
compounds or of said prodrugs which contain the aforementioned isotopes and/or other 
isotopes of other atoms are within the scope of this invention. Certain isotopteaOy-labelted 
compounds of the present invention, for example those into which radioactive isotopes such 
as 'H and M C are incorporated, are useful in drug and/or substrate tissue distribution assays 
Tritiated. i.e.. S H. and carbon-14, i.e.. ,4 C. isotopes are particularly preferred for their ease of 
preparation and delegability. Further, substitution with heavier isotopes such as deuterium. 
i.e.. 2 H, can afford certain therapeutic advantages resulting from greater metabolic stability, for 
example Increased in vivo half-life or reduced dosage requirements and. hence, may be 
preferred in some circumstances. Isotopicafly labelled compounds of formula 1 of this 
invention and prodrugs thereof can generally be prepared by carrying out the procedures 
disclosed in the Schemes and/or in the Examples and Preparations below, by substituting a 
readily available feotopically labelled reagent for a non-isotopicaUy labelled reagent. 

This invention also encompasses pharmaceutical compositions containing and methods 
of treating bacterial infections through administering prodrugs of compounds of the formula 1. 
Compounds of formula 1 having free amino, amido. hydroxy or carboxytic groups can be 
converted Into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a 
polypeptide chain of two or more (e.g.. two. three or four) amino acid residues is covatentiy 
joined through an amide or ester bond to a free amino, hydroxy or carboxytic acid group of 
compounds of formula 1. The amino acid residues include but are not limited to the 20 naturally 
occurring amino acids commonly designated by three letter symbols and also includes 4- 
hydroxyproline. hydroxyzine, demoshe, isodemosine. 3-methyttiistidine. norvalin. beta-alanine. 
gamma-aminobulyric add. dfrulline homocysteine, homoserine. ornithine and methionine 
sulfone. Additional types of prodrugs are also encompassed. For instance, free carboxyl groups 
can be derivatized as amides or alkyf esters. Free hydroxy groups may be derivatized using 
groups including but not limited to hemisuccinates, phosphate esters, djmethylamlnoacetates. 
and pttosphcwytoxynwthylox^ as outlined in Advanced Drug Delivery Reviews. 1996. 

19. 1 15. Carbamate prodrugs of hydroxy and amino groups are also induded. as are carbonate 
prodrugs, sulfonate esters and sulfate esters of hydroxy groups. Derivatfcation of hydroxy 
groups as (acyloxy)methyl and (acytoxyjethyi ethers wherein the acyl group may be an alky) 
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ester, optionally substituted with groups including but not limited to ether, amine and carboxylic 
acid functionalities, or where the acyl group is an amino acid ester as described above, are also 
encompassed. Prodrugs of this type are described in J. Med. Chem. 1996, 39, 10. Free amines 
can also be derivatized as amides, sulfonamides or phosphonamides. AN of these prodrug 
moieties may incorporate groups including but not limited to ether, amine and carboxylic acid 
functionalities. 

Detailed Description Of The >™»«tfr, 
The compounds of formula 1 can be prepared using the following synthetic scheme 1. 
The substituents in scheme 1 nave the same meaning as the substituems defined for formula 1. 
The substituent Lg In the compounds of for™ las 3 and 4 is a leaving group. Leaving groups are 
wefr*nown to those of ordinary skill in the art. Applicants also direct the reader's attention to the 
Experimental section for particular examples of leaving group employed in the preparation of the 
compounds of the present invention. 
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Scheme 1 ' 

Necessary starting materials may be purchased and used directly or alternatively, 
starting materials can be prepared by one skilled in the art utilizing known procedures obtained 
from standard chemistry references (such as. Organic Synthesis (McGraw Hid) Michael Smith) 
It is understood that starting materials may be optionally protected as to not interfere with a 
desred chemical reaction (see Protecting Groups in Organic Synthesis (Wiley-lntersdence) 
Green and Wutts). Subsequent de-protection of potentially interfering functional group may be 
effected at a later appropriate time to obtain the necessary desired material. A pyridine of the 
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general formula I may be purchased or prepared from known materials by one skilled In the art. 
Ig Is defined as a dispteceaWe leaving group that includes halogens and sulfonyl groups. 

Using methods known in the literature by one skilled in the art. a pyrimidine of formula 2 
may be reacted together with a compound of formula 3. optionally in the presence of a suitable 
base and optionally in the presence of a suitable inert solvent and at a temperature range of OoC 
to 150°C. Suitable bases employed may be the following but not limited to (i) organic bases for 
example triethytemine, or diisopmpyiethy1an,ine and <H) inorganic bases such as potassium 
carbonate or cesium carbonate. The reaction may be performed neat or canted out in a suitable 
.nert solvent Examples of suitable inert sotvents are but not limited to tetrah^rofuran 14- 
dtoxane. diethylamide, n-methyl pyrrrtidin-2-one. ethane*, butand. dichtoromethane or 
acetonitrile. Followed by the next reaction In which pyrtrrudine of formula 4 may be reacted 
together with amine compounds of formula IV optionally in the presence of a suitable base and 
optionally in the presence of a suitable inert solvent and at a temperature range of 0"C to 150»C 
conveniently at or near reflux to obtain compounds of formula 6. The reaction may be performed 
neat or optionally carried out in a suitable inert solvent. Examples of suitable inert solvents are 
but not United to tetrahydrofuran. 1,4-dioxane. dimethylformamide. rwnethyl pynolidin-2-one. 
ethanoJ. butanol. dichtoromethane. dimethyl sulfoxide or acetonitrile. 

Compounds of formula 6. if optional protecting groups are present would be removed 
using standard techniques well-known to those of ordinary skill in the art. see for example 
Protecting Groups in Organic Synthesis (Wfle^nterscfence). Green and Wutts. These methods 
are known to those skiSed in the art and include a) removal of a protecting group by methods 
outlined in T. W. Greene and P.G.M. Wuts. -Protective Groups in Organic Synthesis'. Second 
Edtt.cn. John Wfley and Sons. New York. 1991; b) displacement of a leaving group (hairdo 
mesylate, tosylate. etc) with a primary or secondary amine, thiol or alcohol to form a secondary 
or tertiary amine, thtoether or ether, respectively; c) treatment of phenyl (or substituted phenyl) 
carbamates with primary of secondary amines to form the corresponding ureas as in 
Thavonekham. B el al Synthesis (1997). m P 1 189; d) reduction of pmpargy. or homopropargyl 
alcohols or N-BOC protected primary amines to the corresponding E^flyOc or E-homoaBylic 
derivatives by treatment with sodium bis(2-methoxyethoxy)alummum hydride (Red-AI) as in 
Denmark. S. E.; Jones. T. K. J. Org. Chem. (1982) 47. 459*4597 or van Benthem. RAT 
M.; Michels. J. J.; Speckamp. W. N. Synlett (1994). 368-370; e) reduction of alkynes to the 
corresponding 2-alkene derivatives by treatment hydrogen gas and a Pd catalyst as in Tcmassy 
B. et al. Synth. Commun. (1998). 28. P 1201 0 treatment of primary and secondary amines with' 
an -socyanate. acid chloride (or other activated carboxyfic acid derivative), alkyl/ary. 
crtorotbrmate or surfbnyl chloride to provide the corresponding urea, amide, carbamate or 
6ulfonam.de; g) reductive amination of a primary or secondary amine using R 1 CH(0) and h) 
treatment of alcohols with an isocyanate. acid chloride (or other activated carboxyfic acid 
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derivative), alkyl/aiyl diloroftxmate or sulfonyl chloride to provide the corresponding carbamate, 
ester, carbonate or sulfonic acid ester. 

The compounds of the present invention may have asymmetric carbon atoms. 
DIasteromeric mixtures can be separated into their individual diastereomers on the basis of then- 
physical chemical differences by methods known to those skilled h the art. for example, by 
chromatography or fractional crystallization. Enantiomers can be separated by converting'the 
enantiomeric mixtures into a diastereomric mixture by reaction with an appropriate optically 
active compound (e.g., alcohol), separating the diastereomers and converting (e.g.. hydrotyzing) 
the individual diastereomers to the corresponding pure enanlfemers. AD such isomers, including 
diastereomeric mixtures and pure enantiomers are considered as part of the invention. 

The compounds of formulas 1 that are basic n nature are capable of forming a wide 
variety of different salts with various inorganic and organic acids. Although such salts must be 
pharmaceuticefly acceptable for administration to animals, it is often desirable in practice to 
initially isolate the compound of formula 1 from the reaction mixture as a pharmaceutical 
unacceptable satt and then simply convert the latter back to the free base compound by 
treatment with an alkaline reagent and subsequently convert the latter free base to a 
pharmaceutical^ acceptable acid addition satt. The acid addition salts of the base compounds of 
this invention are readily prepared by treating the base compound with a substantially equivalent 
amount of the chosen mineral or organic acid in an aqueous solvent medium or in a suitable 
organic solvent, such as methanol or ethanol. Upon careful evaporation of the solvent, the 
desired solid salt is readily obtained. The desired acid salt can also be precipitated from a 
solution of the free base in an organic solvent by adding to the solution an appropriate mineral or 
organic acid. 

Those compounds of formula 1 that are acidic in nature are capable of forming base 
salts with various pharmacologically acceptable cations. Examples of such salts induce the 
alkali metal or ailcaJme-earth metal salts and particularly, the sodium and potassium salts. These 
salts are all prepared by conventional techniques. The chemical bases which are used as 
reagents to prepare the pharmaceutical* acceptable base salts of this invention are those which 
form non-toxic base salts with the acidic compounds of formula 1. Such non-toxic base salts 
include those derived from such pharniaratogfcaOy acceptable cations as sodium, potassium 
calcium and magnesium, etc. These salts can easily be prepared by treating the corresponding 
acidic compounds with an aqueous solution containing the desired pharmacologically acceptable 
cations, and then evaporating the resulting solution to dryness, preferably under reduced 
pressure. Alternatively, they may also be prepared by mixing tower alkanolic solutions of the 
acidic compounds and the desired alkali metal alkoxide together, and then evaporating the 
resulting solution to dryness in the same manner as before. In either case, stoichiometric 
quantities of reagents are preferably employed in order to ensure completeness of reaction and 
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maximum yields of the desired final product Since a single compound of the present invention 
may include more than one acidic or basic moieties, the compounds of the present invention 
may include mono, di or tri-salts in a single compound. 

The compounds of the present invention are potent inhibitors of the FAK protein tyrosine 
kinases, and thus are all adapted to therapeutic use as antiproliferative agents (aa. anticancer) 
antrtumor (e.g., effective against solid tumors), antengiogenesis (e.g.. stop or prevent 
pronferationatton of Mood vessels) in mammals, particularly in humans. In particular, the 
compounds of the present invention are useful in the prevention and treatment of a variety of 
human hypemroliferative disorders such as malignant and benign tumors of the liver, kidney 
bladder, breast, gastric, ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic" 
caranomas. sarcomas, glioblastomas, head and neck, and other hyperplastic conditions such as 
berogn hyperplasia of the skin fea. psoriasis) and benign hyperplasia of the prostate fe^. 
BPH). It is, in addition, expected that a compound of the present invention may possess activity 
against a range of leukemias and fympnoid malignancies. 

In one preferred embodiment of the present invention cancer is selected from lung 
cancer, bone cancer, pancreatic cancer, gastric, skin cancer, cancer of the head or neck 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, gynecological, rectal 
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer 
carcinoma of the faUopran tubes, carcinoma of the endometrium, carcinoma of the cervix, 
carcinoma of the vagina, carcinoma of the vulva. Hodgkins Disease, cancer of the esophagus 
cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer 
of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the 
urethra, cancer of the penis, squamous ceil, prostate cancer, chronic or acute leukemia. 
»ymphocyac lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell 
carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system (CMS) 
primary CNS lymphoma, spinal axis tumors, brain, pituitary adenoma, or a combination of one or* 
more of the foregoing cancers. 

In a more preferred embodiment cancer is selected a solid tumor, such as. but not 
limited to. breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma) 
30 endocrine, uterine, testicular, and bladder. 

The compounds of the present invention may also be useful in the treatment of 
additional disorders in which aberrant expression ligand/receptor interactions or activation or 
signalling events related to various protein tyrosine kinases, are involved. Such disorders may 
rndude those of neuronal, glial, astrocyte!, hypothalamic, and other glandular, macrophagal 
35 epithelial, stromal, and blastocoeOc nature in which aberrant function, expression, activation or 
signaling of the erbB tyrosine kinases are involved. In addition, the compounds of the present 
mvention may have therapeutic utility in inflammatory, angiogenic and immunologic disorders 
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invoMng both identified and as yet unidentified tyrosine kinases that are inhfcited by the 
compounds of the present invention. 

The in vitro activity of the compounds of formula 1 may be determined by the following 
procedure. More particularly, the following assay provides a method to determine whether 
5 compounds of the formula 1 inhibit the tyrosine kinase activity of the catalytic construct 
FAK(41 0-689). The assay is an EUSA-based format, measuring the inhibition of poty-gtu-tyr 
phosphorylation by FAK(41 0-689). 

The assay protocol has three parts: 

I. Purification and cleavage of His-FAK(41 0-689) 
10 H- FAK410-689 (aJea. FAKcd) Activation 

III. FAKcd Kinase EUSA 

Materials; 

-Nt-MTA agarose (Qiagen) 
-XK-16 column (Amersham-Pharmacta) 
15 -300 mM Imidizde 

-Superdex 200 HiLoad 1 6/60 prep grade column (Amershem Biotech.) 
-Antibody: Anti-Phosphotyrosine HRP-Conjugated Py20 (Transduction labs). 
-FAKcd: Purified and activated in house 

-TMB Microwatt Peroxidase Substrate (Oncogene Research Products #CL07) 
20 -BSA: Sigma #A3294 

-Tween-20: Sigma #P1379 
-DMSO: Sigma #D-5879 
-D-PBS: Gibco #14190037. 

Reagents for Purifi^tin»- 
25 -Buffer A: SOmMHEPESpH 7.0. 

500mMNaCI. 
0.1mM TCEP 

CompleteTM protease inhibitor cocktaB tablets (Roche) 
-Buffer B: 25mM HEPES pH 7.0. 
30 400mM NaCI 

O.lmMTCEP. 
-Buffer C: 10mM HEPES pH 7.5. 

200m M Ammonium Sulfate 

O.lmMTCEP. 

35 ReaoentsforArtivatinn 

-FAK(4lO-689): 3 tubes of frozen aliquots at 150ul/tube for a total of 450ul at 1.48 
mg/ml (660ug) 
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-His-Src(249-524): -0.74 mg/ml stock in 1 0mM HEPES. 200mM (NH4)2S04 

-Src reaction buffer (Upstate Biotech): 

100mMTris-HapH72, 

125mM MgCfe, 
5 25mMMnCl2. 

2mM EDTA, 

250uMNa,VO 4 . 

2mM DTT 
-Mn2+/ATP cocktail (Upstate Biotech) 
10 75mM MnClj 

500 uM ATP 

20mM MOPS pH 7.2 

1mM NajVO, 

25mM a-glycerot phosphate 
*5 5mMEGTA 

ImM DTT 
ATP: 150mM stock 
-MgCJz: 1 M Stock 
-DTT: 1M stock 

20 Reaoenls for FAKcri KinasA p| 

-Phosphorylation Buffer 

SOmM HEPES, pH 7.5, 
125mM NaCl. 
48mM MgCI 2 
25 -Wash Buffer TBS + 0.1% Tween-20. 

•Blocking Buffer. 

Tris Buffer Saline. 
3%BSA, 

0.05% Tween-20, filtered. 
30 -Plate Coating Buffer 

50mg/ml Poly-Qlu-Tyr (Sigma #P0275) in Phosphate buffer Saline (OPBS). 
-ATP: 0.1M ATP in H,0 or HEPES. pH7. 
Note: ATP Assay Buffer 

Make up as 75 uM ATP in PBS. so that 80 ul in 
35 120 ul reaction volume=50uM final ATP concentration. 

L Purification of Hte.PA^ cd/41Q^ftQ) 
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1 Resuspend 130 g oacubvirus ceS pasta containing the over expressed His- 

FAKcd4 10-689 recombinant protein in 3 volumes (400mJ) of Buffer A, 
2. Lyse cells with one pass on a mterofWdizer 
.3. Remove cell debris by centrifugation at 40C for 35 minutes at 14,000 rpm in a 
5 Sorval SlA-1500 rotor. 

4. Transfer the supernatant to a clean tube and add 6.0 ml of Ni-NTA agarose 
(Qiagen) 

5. Incubate the suspension with gentle rocking at 40°C for 1 hour 

6. Centrifuge suspension at 700 x g in a swinging bucket rotor. 

10 7. Discard the supernatant and resuspend the agarose beads In 20.0 ml of Buffer A 

8. Transfer the beads to an XK-16 column (Amersham-Pharmacia) connected to a 
FPLCTM. 

9. Wash the agarose-beads with 5 column volumes of Buffer A and elute off the 
column with a step gradient of Buffer A containing 300mM Imidizole. 

15 10. Perform a buffer exchange of the eluted fractions Into Buffer B 

11. Following buffer exchange, pool the fractions and add thrombin at a 1:300 (w/w) 
ratio and incubated overnight at 13°C to remove the N-terminal His-tag (His- 
FAK410-698 •* FAK4lO«89 (a.k.a. FAKcd)). 

12. Add the reaction mixture back onto the Ni-NTA column equilibrated with Buffer A 
20 and collect the now-through. 

13. Concentrate the flow-through down to 1 .7 ml and load directly onto a Superdex 200 
HiLoad 16/60 prep grade column equilibrated with Buffer C. The desired protein 
elutes between 85 - 95 ml. 

14. Aliquot the FAKcd protein and store frozen at -80°C 
25 . H.FAK activation 

1 To 450ul of FAK(4ir>689) at 1 .48 mg/ml (660ug) add the following: 

30u» of 0.037 mg/ml (1uM) His-Src(249.524) 
30ulof7.5mMATP 

12ulof20mMMgClj 

30 10utMn2+/ATPcocktaa (Upstate Biotech.) 

4ulof6.7mMOTT 

60ut Src Reaction Buffer (UpState Biotech.) 
2. Incubate Reaction for at least 3 hours at room temperature 
At time t„ almost all of the FAK(4 10-689) is singly phosphorylated. The second 
35 phosphorylation is stow. At t,» (t = 120 minutes), add 10ul of 150 mM ATP. 
T 0 = (Start) 90% singly phosphorylated FAK(410-689) (1 P04) 
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T " = t 43 min ) 65% singly phosphorytated (1 PCM). 35% doubly phosphorated (2 

P04) 

Tso = (90 min) 45% 1 P04, 55% 2 P04 
Tiso=15%1 P04.85%2P04 
5 T SIO = <10%1 PO4.>90% 2 P04 desalted sample 

3. Add 180 ul eliquots of the desalted material to NiNTA spin column and 
incubate on spin column 

4. Spm at 10k rpm (mterofoge). for 5 min to isolate and collect flow through 
(Activated FAK(4lO-689)) and remove His-Src (captured on column) 

10 III. FAKcd Kinase fil ISA 

Coat 96-weU Nunc MaxiSorp plates with poty-glu-tyr (pGT) at 10 ug/wefl: Prepare 
10 ugrnil of pGT in PBS and aliquot 100 ul/weO. Incubate the plates at 37°C 
overnight, aspirate the supernatant, wash the plates 3 times with Wash Buffer, and 
flick to dry before storing at 4°C. 

Prepare compound stock solutions of 2.5 mM tn 100% DMSO. The stocks are 
subsequently diluted to 60X of the final concentration in 100% DMSO, and diluted 
1 :5 in Kinase Phosphorylation Buffer. 

Prepare a 75 uM working ATP solution in Kinase phosphorylation buffer. Add&Oul 
to each well for a final ATP concentration of 50 uM. 

Transfer 10 ul of the diluted compounds (0.5tog serial dilutions) to each well of the 
pGT assay plate, running each compound in triplicates on the same plate. 
Dilute on ice, FAKcd protein to 1:1000 in Kinase Phosphorylation Buffer. Dispense 
30 ul perweD. 

Note: Linearity and the appropriate dilution must be predetermined for each batch 
of protein. The enzyme concentration selected should be such (hat quantitation of 
the assay signal will be approximately 0.8-1.0 at OD^ and in the linear range of 
the reaction rate. 

7. Prepare both a No ATP control (noise) and a No Compound Control (Signal): 

8. (Noise) One blank row of wells receives 10 ul of 1:5 diluted compounds in DMSO, 
30 80ul of Phosphorylation buffer (minus ATP), and 30 ul FAKcd solution. 

9. (Siganl) Control wells receive 10 ul of 1:5 diluted DMSO (minus Compound) in 
Kinase phosphorylation buffer. 80 ul of 75 uM ATP. and 30 ul of 1:1000 FAKcd 
enzyme. 

10. Incubate reaction at room temperature for 15 minutes with gentle shaking on a 
35 plate shaker. 

11. Terminate the reaction by aspirating off the reaction mixture and washing 3 times 
with wash buffer. 
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12. Dilute pbospho-tyrosina HRP-conjugated (pY20HRP) antibody to 0.250ug/m) 
(1:1000 of Stock) In blocking buffer. Dispense 100 ul per well, and incubate with 
shaking for 30min. at R.T. 

13. Aspirate the supernatant and wash the plate 3 times with wash buffer. 

5 14. Add 100 ul per well of room temperature TMB solution to initiate color 

development Color development is terminated after approximately 15-30 sec. by 
the addition of 100ul of 0.09M HjSO* per wel. 
15. The signal is quantitated by measurement of absorbance at 450nm on the BioRad 
microplate reader or a m template reader capable of reading at OO^. 
10 16. Inhtoition of tyrosine kinase activity would result in a reduced absorbance signal. 

The signal is typically 0.8-1.0 OD units. The values are reported as IC^. uM 
concentration. 

FAK Inducible cell-based El ISA- Final Protocol 

Materials: 

15 Reacli-Bind Goat Anti-Rabbit Plates 96-well (Pierce Products 51 35ZZ @1 15.00 USD) 

FAKpY397 rabbH polyclonal antibody (Biosource #44624 @315.00 USD) 
ChromePure Rabbit IgG, whole molecule (Jackson Laboratories #001-000-003 
@60/25mg USD) 

UBI oFAK done 2A7 mouse monoclonal antibody (Upstate#05-182 @ 289.00 USD) 
20 Peroxidase-conjugated AffiniPure Goat Anti-Mouse IgG (Jackson Labs #1 15^)35-146 

@95/1.5mlUSD) 

SuperBlock TBS (Pierce Product#37535ZZ @99 USD) 

Bovine Serum Albumin (Sigma #A-9647 @1 1 7.95/1 00 g USD) 

TMB Peroxidase substrate (Oncogene Research Products #CL07-100ml @40 00 

25 USD) 

NasVO* Sodium Orthovanadate (Sigma #S6508 @43.95/50g USD) 
MTT substrate (Sigma # M-2128 @25.95/500mg USD) 

Growth Media: DMEM+10%FBS, P/S, Ghi. 750 ug/ml Zeocin and 50 ug/ml 
Hygromycin (Zeocin InVitrogen #R250-05 @ 725 USD and Hygromycon InVrtrogen #R220-05 
30 @ 150 USD) 

Mifepristone InVrtrogen # H1 10-01 @ 125 USD 

CompleteTM EDTA-free Protease Inhibitor pellet Boehringer Mannheim #1873580 
FAK cell-based Protocol for selectivity of kinase-dependent phbsphoFAXY397 
Procedure 

35 An inducible FAK cell-based assay in ELISA format for the screening of chemical matter 

to identify tyrosine kinase specific inhibitors was developed. The cell-based assay exploits the 
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mechanism of the GeneSwitchTM system (InVitrogen) to exogenously control the expression 
and phosphorylation of FAK and the kinase^tependent autophosphorylation site at residue Y397. 

Inhkition of the kinaseKlependent autophosphorylation at Y397 results in a reduced 
absorbance signal at OD«, The signal is typicaOy 0.9 to 1.5 00^ units with the noise falling in 
the range of 0.08 to 0.1 OD^units. The values are reported as IC»s. uM concentration. 

On day 1. grow A431.FAKwt in T175 flasks. On the day prior to running the FAK ceB- 
assay, seed A431 .FAKwt cells in growth media on 96-weH U-bottom plates. Allow cells to sit at 
37-C. 5% COj for 6 to 8 hours prior to FAK induction. Prepare Mifepristone stock solution of 10 
uM In 100 % Ethanol. The stock solution is subsequently diluted to 10 X of the final 
concentration In Growth Media. Transfer 10 u. of this dilution (final concentration of 0.1 nM 
Mifepristone) into each weO. Allow cells to sit at 37«C. 5% CO, overnight (12 to 16 hours). Also 
prepare control wells without Mifepristone induction of FAK expression and phosphorylation. 

On day 2. coat Goat Anti-Rabbit plate(s) with 3.5 ug/ml of phosphospeclflc FAKpY397 
polyclonal antibody prepared in SuperBtock TBS buffer, and allow plate(s) to shake on a plate 
shaker at room temperature for 2 hours. Optionally, control wells may be coated with 3.5 ug/ml of 
control Capture antibody (Whole Rabbit IgG molecules) prepared in SuperBtock TBS. Wash off 
excess FAKpY397 antibody 3 times using, buffer. Block Anti-FAKpY397 coated p!ate( s ) with 200 
ul per well of 3%BSA/0.5%Tween Blocking buffer for 1 hour at room temperature on the plate 
shaker. While the plate(s) are blocking, prepare compound stock solutions of 5 mM in 100 % 
DMSO. The stock solutions are subsequently serialy diluted to 100X of the final concentration in 
100% DMSO. Make a 1:10 dilution using the 100X solution into growth media and transfer 10 id 
of the appropriate compound dilutions to each well containing either the FAK induced or 
uninduced control A431 cells for 30 minutes at 37°C. 5% CO* Prepare RIPA lysis buffer (50 
mM Tris-HCI. pH7.4. 1% NP-40. 025% Na^leoxycholate. 150 mM Nad. 1 mM EDTA. 1 mM 
Na3VC4. 1 mM NaF. and one CompteteTM EDTA-free protease inhibitor pellet per 50 ml 
solution). At the end of 30 minutes compound treatment, wash off compound 3 times using 
TBS-T wash buffer . Lyse cells with 100 ul/wetl of RIPA buffer. 

To the coated plate, remove blocking buffer and wash 3 times using TBS-T wash buffer. 
Using a 96-weD automated microdispenser. transfer 100 ul of whole ceUysate (from step 6) to 
30 the Goat Anti-Rabbit FAKpY397 coated plate(s) to capture phosphoFAKY397 proteins. Shake at 
room temperature for 2 hours. Wash off unbound proteins 3 times using TBS-T wash buffer. 
Prepare 0.5 ug/ml (12000 dilution) of UBI aFAK detection antibody in 3%BSA/0.5% Tween 
blocking buffer. Dispense 100 ul of UBI aFAK solution per wel and shake for 30 mhutes at 
room temperature. Wash off excess UBI aFAK antibody 3 limes using TBS-T wash buffer 
Prepare 0.08 ug/ml (1:5000 dilution) of secondary Anti-Mouse Peroxidase (Anti-2MHRP) 
conjugated antibody. Dispense 100 ul per well of the Anti-2MHRP solution and shake for 30 
minutes at room temperature. Wash off excess Anti-2MHRP antibody 3 times using TBS-T 
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wash buffer. Add 100 ut per well of room temperature TMB substrate solution to allow for color 
development. Terminate the TMB reaction with 100 ul per wefl of TMB stop solution (0.09M 
HzSOJ and quantitate the signal by measurement of absorbance at 450 nm on the BioRad 
mkxoplate reader. 

5 Additional FAX cell assays are hereby incorporated by reference from Pfizer Attorney 

Docket No. PC11699 entitled 'INDUCIBLE FOCAL ADHESION KINASE CELL ASSAY". 

Ministration of the compounds of the present invention (hereinafter the 'active 
compound(s)-) can be effected by any method that enables delivery of the compounds to the site 
of action. These methods include oral routes, intraduodenai routes, parenteral Injection 
10 (including Mravenous. subcutaneous, intramuscular. Intravascular or infusion), topical, and rectal 
administration. 

The amount of the active compound administered w» be dependent on the subject 
being treated, the severity of the disorder or condition, the rate of administration, the disposition 
of the compound and the discretion of the prescribing physician. However, an effective dosage 
15 is intJ^ range of al>out0.()01 to about 100 mg per kg body 

about 35 mg/kg/day. * single or drvided doses. For a 70 kg human, this would amount to about 
0.05toabout7g/day.preferablya^^ In sorr« instances, dosage levels 

below the lower limit of the aforesaid range may be more than adequate, while in other cases stil! 
larger doses may be employed without causing any harmful side effect, provided that such larger 
20 doses are first divided into several small doses for administration throughout the day. 

The active compound may be applied as a sole therapy or may involve one or more 
other anti-tumour substances, for example those selected from, for example, mitotic Inhibitors, 
for example vinblastine; alkylating agents, for example cis-ptatin. carboplatin and 
cyclophosphamide; antimetabolites, for example 5-fJuorouracl. cytosine arabinoskJe and 
25 hydroxyurea, or, for example, one of the preferred antimetabolites disclosed in European Patent 
Application No. 239362 such as N^3.4^^^ 

methy^inoJ-a^henoytK^Mamlc acid; growth factor Inhtbltors; cell cycle inhibitors- 
intercalating antibiotics, for example adriamvcrn and bleomycin; enzymes, for example Interferon' 
and antUwrmones, for example antkstrogens such as Nolvadex™ (tamoxifen) or. for example 

30 androgens such as Ces<xJex~(4'<yarK^ 

(trffluoromethy1)propionanilide). Such conjoint treatment may be achieved by way of the 
simultaneous, sequential or separate dosing of the individual components of the treatment 

The pharmaceutical composition may. for example, be in a form suitable for oral 
administration as a tablet capsule, pfll. powder, sustained release formulations, solution 

35 suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical 
admrnrstrafon as an ointment <* cream or for rectal administration as a suppository The 
Pharmaceutical composition may be in unit dosege forms suitable for single administration of 
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precise dosages. The pharmaceutical composition will include a conventional pharmaceutical 
earner or exdpient and a compound according to the invention as a\ active ingredient In 
addition, it may include other medicinal or pharmaceutical agents, carriers, adjuvants, eto 

Exemplary parenteral administration forms include solutions or suspensions of active 
5 compounds in sterile aqueous solutions, for example, aqueous propylene glycol or dextrose 
solutions. Such dosage forms can be suitably buffered, if desired. 

Suitable pharmaceutical carriers include inert diluents or fillers, water and various 
organic solvents. The pharmaceutical compositions may. if desired, contain additional 
ingredients such as flavorings, binders, exripients and the like. Thus for oral administration. 

10 tablets containing various excipients, such as citric acid may be employed together with various 
disintegrants such as starch, aiginic acid and certain complex silicates and with binding agents 
such as sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium 
stearate, sodium lauryl sulfate and talc are often useful for tableting purposes. Solid 
compositions of a similar type may also be employed in soft and hard filled gelatin capsules. 

15 Preferred materials, therefor, include lactose or mik sugar and high molecular weight 
polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration 
the active compound therein may be combined with various sweetening or flavoring agents, 
coloring matters or dyes and. if desired, emulsifying agents or suspending agents, together with 
diluents such as water, ethano), propylene glycol, glycerin, or combinations thereof. 

20 Methods of preparing various pharmaceutical compositions with a specific amount of 

active compound are known, or will be apparent, to those sklled in this art. For examples, see 
Remington's Phamwcwitlnal Srfmyn. Mack Publishing Company. Easter, Pa. 15th Edition 
(1975). 

The examples and preparations provided below further illustrate and exemplify the 
25 compounds of the present invention and methods of preparing such compounds. It is to be 
understood that the scope of the present invention is not limited in any way by the scope of the 
folowing examples and preparations. In the following examples molecules with a single ctwal 
center, unless otherwise noted, exist as e racemic mixture. Those molecules with two or 
more chlral centers, unless otherwise noted, exist as a racemic mixture of diastereomers. 
30 Single enantiomers/diastereomers may be obtained by methods known to those skilled in the 
art. 
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General Methods 

Method A 

General met hod for introduction of a group at C4 
(5-Bromo»2-chlo/o^vri^ 




A mixture of 5>Bromo-2»4-dich!oropyrimid{ne (5.00 g, 22.0 mmol). dMsopropy! 
ethylamine (3.91 mL, 22.4 mmol) and p-toluidine (2.40 g, 22.4 mmol) In n-butanol (50.0 mL) 
was heated to 105°C under nitrogen for three hours. The reaction was allowed to cool to 
room temperature. The resulting mixture was poured Into ethyl acetate and extracted with 1 N 

10 NaOH. The aqueous layer was removed and the organic layer was washed with water, dried 
over magnesium sulfate, filtered and evaporated under reduced pressured. To the resulting 
oily residue, diethyl ether was added and the mixture was then cooled to 0° C. HCI (4.0 M in 
dioxane) was added dropwise. The resulting white solid was filtered and dried. The salt was 
suspended in a mixture of water and ethyl acetate. The pH of the aqueous layer was then 

15 adjusted to 9 with 1N NaOH and extracted. The aqueous layer was further extracted with 
ethyl acetate. The organic layers were combined, dried over magnesium sulfate, filtered and 
evaporated under reduced pressure to afford 5-Bn>mo-2-<^Joro-p>a™ 
(3.62 g, 55%) as a white solid: CnHaBrCIN* GC/MS: ret. Time = 4.65 min. mlz 296/298/300; 
g.l.c. purity: 100%; TLC R* 0.58 (20% Ethyl acetate/hexanes); 1 H NMR (de-DMSO) Q 9.21 

20 (s. 1H), 8.39 (s. 1H). 7.35 (d, J = 8.4 Hz, 2 H). 7.16 (d, J = 8.4 Hz. 2 H). 2.27 (s. 3 H) ppm. 
Method B 

General method for introduction of a group at C«4 
(2-Ch1oro-5-mjora-]^mid^ 

To a solution of 5-fluoro-2,4-dichloropyrimkline (1.5 g; 9 mmol) in THF (25 mL) was 
25 added triethytamine (1.1 eq), followed by dropwise addition of 2-{aminomethyl)pyridine (0.973 
g; 1 eq). After stirring for one hour the reaction was concentrated and taken up to ethyl 
acetate, washed with saturated NaHC0 3 , dried over Na,S0 4 . and the solvent removed. The 
resulting solid was re-crystallized from ethyl acetate and hexanes as a white solid (1.74g; 
81%): f H NMR (CDCfe, 400 MHz) 6 4.84 (d, J = 4.7 Hz, 2H), 7.07 (bs, 1H), 7.35 (t, J = 5.1 Hz, 
1H), 7.44 (d. J = 7.8, 1H). 7.82 (t, J = 7.6, 1H). 7.95 (d. J = 2.5 Hz, 1H), 8.63 (d, J = 5.0 Hz, 
1H); HPLC ret. Time: 4.228 min. LRMS (M+): 239.0, 241.0. 
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Method C 

General method for introduction of a group at 

Using method B. replace the THF solvent with 1 ,4-dioxane as solvent. 
Method D 

5 General method for Introduction of a group at C-4 

frRMQrp^ 2 -(1frinda20lS-viyM^^^ 

(2-r^c*o-5-fluoro-pyrimair^ ^ 00 mg: 0 4 mmo)) ^ 5. 

aminomdazole (56 mg; 1 eq) were combined and healed at 160° C for 30 minutes. After 
cooHng to room temperature, methanol (ImL) was added and stirred for 1 5 minutes, followed 
10 by filtration gave the product as a brown solid (29 mg; 21%): 'H NMR (CD,OD, 400 MHz) 5 
4.80 (s. 2H). 7.34 (m, 3H). 7.43 (d. J = 7.8 Hz, 1H). 7.8 (m. 2H). 7.87 (s. 1H). 7.90 (s. 1H). 
8.54 (d. J = 5 Hz. 1 H); HPLC ret time: 3.916 min. LRMS (M+): 336.1 . 

Method E 

General meth od for Introduction of C-2 Groim 
15 5-(5-Bromo-4-phenethvlamirH>cvrimi ^ 

153 mg (0.490 mmol) (5-Bromo-2-<*loro-pyrimkito^ was taken 

into 0.5 mL 1.4 dioxane with 0.14 mL (1.00 mmol) diisopropylethytemine and 80 mg (0.539 
mmol) 5-amino-1 .3-dihydro-}ndol-2-one. The reaction was allowed to heat to 110° C for 
sixteen hours. The resulting brown glass was taken into 92.3:7:0.7 CHCI^CHsOHrNr^OH and 
20 washed with 1 N sodium hydroxide. The organic layer was dried over magnesium sulfate and 
evaporated directly onto silica gel. This adsorbed compound was purified via column 
chromatography (97.82:0.2 CHCIj:CHjOH:NH 4 OH) over silica to isolate the major product 
The title compound was Isolated as a white solid. CaHwBrN-jO: MS: 424.2/4262 (MH*); 'H 
NMR (Ds-DMSO) 10.20 (s. 1 H). 9.01 (s. 1 H). 7.93 (s. 1 H). 7.52 (s. 1 H). 7.44 (d. J - 8.4 Hz, 
25 1 H). 7.28 - 7.16 (m. 5 H). 6.97 (m. 1 H). 6.65 (d, J = 8.3 Hz, 1 H). 3.58 (m. 2 H). 3.31 (s. 2 H). 
2.82 (t, J = 7.9 Hz, 2 H) ppm. 
Method F 

General method for introducing both Q-g and C-4 amines rOne Pot Method') 

4-fS-[5-Bromo^-(4-trifluoTOmeth^ 
30 3.6-dihydro-2H-ovrldin6-1 -carboxvfc acid tart-butvt aster 

To a stirred solution of 5*romo-2.4-dichloropyrimidine (0222 g. 0.98 mmol) in THF (3 
mL) under nitrogen was added triethylamine (0.42 mL. 3 mmol) followed by dropwise addition 
of p-trifluoromethylbenzyl amine (0.175 g.1 mmol). After three hours the THF was removed 
under reduced pressure. To the resulting residue was added dioxane (1 mL) followed by 4-(5- 
35 AmirKMH-indol-3-yl)-3.6-dihvdr^^ acid tert-butyl ester (0.345 g 1.1 

mmol). The mixture was stirred under nitrogen and then heated to 1 10° C for sixteen hours. 
The reaction was cooled and was then dissolved in a solution of 5% methanol- 
dichloromethane and extracted with 1 N NaOH. The organic and aqueous layers were 
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separated and the aqueous layer was further extracted with additional 5% methanot- 
dicrtloromethane. The. organic layers were combined, washed with brine, dried over 
magnesium sulfate, filtered and evaporated under reduced pressure. The resulting residue 
was purified by silica gel chromotography (30% ethyl acetate in hexanes) to give 4-{5-{5- 
5 Bromo^4-trifhJoromethyl-benzyf^ H-indol-3-y1h3,6-dihydro-2H- 
pyridine-1-carboxylic acid tort-butyl ester (150 mg. 23%): 
Method G 

TPA Gene ral de-orotection Method 
fcBromo-N2^m2,3.64etrahvd^ 
10 benzvtVpvrimidine-2.4-dianriine trifluoro acetate salt 

To a stirred solution of 4-{5-{S^romo-4^4-trifhJoromethyl-ben2ylaminoH>yrimidin-2- 
ytamlno}-1 H-indo(-3-yl}-3.6-dihydro-2Hi3yridine-1 -carboxylic acid tart-butyl ester (0.15 g) in 
dichtoromethane (2 mL) at 0° C under nitrogen was added trifluoroacetic add (4 mL). The 
cooling bath was removed and the reaction mixture was stirred for four hours. The reaction 

15 was concentrated under reduced pressure. To the resulting residue was added ethyl acetate 
(2 mL) followed by concentrating to an oily residue. The ethyl acetate concentration sequence 
was repeated three times. The resulting residue was suspended in ethyl acetate follow by 
addition of diethyl ether to precipitate 5*romo4£43^1 ,2.3.Metrahy^ 
5^N*-(4-tnfluoromethyl-ben2yl)^yrimidine-2.4-diamine tifluoroacetate salt (0.129 g, 86%) 

20 as a white solid: C 2s H 22 BrF s N 8 . MS: 542.9/544.7 (MH*). «H NMR (D r DMSO) 6 11.31 (s. 1 
H). 8.82 (s. 2 H).8.08 (s, 1 H). 7.88 (s. 1 H). 7.53 (s. 3 H). 7.36 (s. 2 H), 7.28 (d. J = 8.3 Hz. 1 
H). 7.16 (d. J = 8.3 Hz, 1 H). 6.05 (bs. 1 H). 4.58 (s. 2 H). 3.75-3.65 (bs. 2 H). 3.35-3.25 (bs. 2 
H), 2.70-2.60 (bs. 2 H) ppm 
Method \i 

25 HCI General de-protection Mettjgd. 

frBromp*2-F3-f1.2.3.6-te1rahydro-^ 
2.4-diamlne hydrochloride salt 

To a stirred solution of 4-|5K5-Bromo-4-p4olylamino-p^ 
yfr3,6-dihydro-2Hi>yTfd^ acid tert-butyt ester (0.1 g. 0.174 mmol) and methanol 

30 (3 mL) cooled to 0° C under nitrogen was added HCI in dioxane (02. mL of a 4 M solution). 
The cooling bath was removed and the reaction was allowed to stir for 6 hours. The mixture 
was concentrated under reduced pressure and the resultant residue was triturated with 
dichtoromethane. The solid was filtered, washed with dichloromethane and dried to give 5- 
Bn^N2-(3-(1.2,3.6^etrahydro-p^ 

35 hydrochloride salt (0.076 g. 85%) as a white solid: C^HjfirN^ MS: 475.0/477.0 (MH*); 'H 
NMR(D 9 -DMSO)6 10.98 (s. 1 H). 9.01 (s. 1 H). 8.28 (s. 1 H). 8.12 (s. 1 H). 7.89 (s, 1 H). 7.50 
- 7.58 (m. 3 H). 7.41 (d. J = 8.7Hz, 1 H); 7.29 (s. 1 H). 7.18 (d. J = 8.7 Hz. 1 H). 7.03 (d. J = 
8.3 Hz. 2 H). 6.02 (s. 1 H), 4.03 (m. 2 H). 2.47 (m, 2 H). 2.35 (m. 2 H). 2.23 (S. 3 H) ppm. 



BNSDOCID: *WO__2DW0»7WA3_L> 



WO 2004/056786 



PCT/1B2003/006055 



-47- 



Example^ 

^Bromo^ 2 -f3-(i .2.3.6-^ 

diamine 

A. &4jromo-2-chlon>-Dvrlmidifv^ .vlk)-tolvl^mine 



A mixture of 5^romo-2,4^chloropyrimidine (5.00 g, 22.0 mmol), dnsopropyi 
ethyfamine (3.91 mL, 22.4 mmol) and p-totuidine (2.40 g, 22.4 mmol) in n-butanol (50.0 mL) 
was heated to 105°C under nitrogen for three hours. The reaction was allowed to cool to 
room temperature. The resulting mixture was poured into ethyl acetate and extracted with 1 N 

10 NaOH. The aqueous layer was removed and the organic layer was washed with water, dried 
over magnesium sulfate, filtered and evaporated under reduced pressured. To the resulting 
oiy residue, diethyl ether was added and the mixture was then cooled to 0° C. HCI (4.0 M in 
dioxane) was added dropwtee. The resulting white solid was filtered and dried. The salt was 
suspended in a mixture of water and ethyl acetate. The pH of the aqueous layer was then 

15 adjusted to 9 with 1N NaOH and extracted. The aqueous layer was further extracted with 
ethyi acetate. The organic layers were combined, dried over magnesium sulfate, filtered and 
evaporated under reduced pressure to afford 5-Bromo-2^lon>i)yrimidin^-yl>^tolyl-amine 
(3.62 g, 55%) as a white solid: CnHgBrCIN* GC/MS: ret Time = 4.65 min, m/z 296/298/300; 
g.l.c. purity: 100%; TLC R fc 0.58 (20% Ethyl acetate/hexanes); 1 H NMR (de-DMSO) 0 9.21 

20 (s, 1 H). 8.39 (s, 1 H), 7.35 (d. J = $.4 Hz. 2 H). 7.16 (d, J = 8.4 Hz t 2 H). 2.27 (s, 3 H) ppm. 

B. 4-(5^ltro-1H4ndot-3-^^ add tart-butyl 




To 600 mL of HPLC-grade methanol was added 60.0 g (1 .1 1 mol) sodium methoxide 
25 portion-wise. The resulting white slurry was allowed to stiMor ten minutes before adding 30.0 
g (185 mmol) 5-nitroindole. This allowed to stir for an additional ten minutes before adding 
92.2 g (463 mmol) 4-Oxo-piperidine-1<arboxylic acid tert-butyf ester. After waiting ten 
minutes, the reaction temperature was ramped to 85° C which was maintained for thirty-two 
hours. The Wack reaction solution was cooled to 0° C and 250 mL distilled water was added 
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drop^se under nitrogen via an equalizing pressure addition funnel. The methanol was 
removed under reduced pressure. To the aqueous residue was added 1.50 L 
dfchtoromethane. The organic layer was separated. The pH of the aqueous was adjusted to 
9.00 using sodium hydroxide. Dichioromethane was added and the two layers were filtered 
5 through diatomaceous earth to alleviate emulsion. The organic layer was separated and 
combined with the original organic. The combined organic layers were dried over magnesium 
sulfate. Partial evaporation of the dried organics resulted in a yellow-orange slurry. Filtration 
of this solid followed by washing with 5:1 diethyl etherdichloromethane afforded 49.98 g (146 
mmol. 79%) of the title compound as a yellow solid. MS: 244.1 (M-Bcc H+); TLC R* 0.31 
10 (40% ethyl acetatemexanes); 'H NMR (D.-DMSO) 5 11.90 (s. 1H). 8.68 (s, 1H). 7.99 (d, J = 
8.8 Hz, 1 H). 7.68 (s, 1 H), 7.53 (d, J- 8.8Hz. 1H). 6.17 (s. 1H). 4.04 (m. 2 H), 3.54 (m. 1 H). 
2.47 (m. 2H). 1.40 (s, 9 H) ppm. 

C; 4.(S.Amjnp-Wndpl^.v|^,6<l^ ^ t**^ 



15 



20 



25 




To a solution of 400 mL dioxane. 300 mL ethanol, and 200 ml distilled water was 
added ten grams of ^(S-Nitrc-IH-indc^-yf^.e-dlhyd^H-pynyine-l-^rboxylic acid tert- 
butyl ester. To this was added 8.13 g (146 mmol) powdered iron (0) and 653 g (116 mmol) 
ammonium chloride. The reaction was heated to 70° C under nitrogen with the Iron eventually 
becoming a conglomerate around the magnetic stir bar. After three hours, the reaction was 
removed from the heating source allowed to coot to room temperature and filtered. The 
filtrate was evaporated under reduced pressure. The aqueous residue was partitioned with 
ethyl acetate, dried over magnesium sulfate and filtered. Evaporation of the filtrate afforded 
the title compound as a tan glassy foam which darkens upon exposure to air. C 18 HaNs0 2 : 
8.57 g (27.3 mmol. 94%): MS 214.1 (M^ocH*); TLC R,: 0.18 (40% Ethyl acetate : hexanes); 
,3 C NMR (DgrDMSO) 6 154.6. 142.5. 131.3. 126.1. 123.4. 115.4. 114.9. 112.6. 112.5. 104.2. 
79.3. 44.0. 43.8. 41.5. 28.8. 28.3 ppm; *H NMR (De-DMSO) 6 10.71 (s. 1H). 7.24 (s. 1H). 7.09 
(d. J = 8.4 Hz, 1H). 7.04 (s. 1 H). 6.53 (d. J = 8.4 Hz, 1 H), 6.00 (s. 1H), 4.54 (s. 2H). 4.54 (m. 
2 H). 4.05 (m. 2 H). 3.56 (m. 2 H). 2.51 (m. 2 H). 1.45 (s. 9 H) ppm. 
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D - 4-f5-(5-Bromo^tohtomino^viftnir^ 
2H^vridins-1.c«boxvlic aci d tert-buM eater 




2.32 g (7.77 mmol) {5-Bromo-2H*!oa)-pyrimidin-4-yl)-p-tolyl-amine was taken into 
5 21.0 mL dtoxane with 2.92 g (2.92 mmol) 4-(5-Amino-1H-indol-3-yl)-3.6-dihydro-2H-pyridine-1- 
carboxytic add tert-butyf ester and 1.30 mL (9.32 mmd) trtethyt amine. The reaction was 
heated to 100° C for sixteen hours. The reaction was allowed to cool to room temperature, 
and the dtoxane was removed under reduced pressure. The brown residue was taken Into 
ethyl acetate and 1 N sodium hydroxide mixture. Aqueous work-up gave approximately 3 g 

10 brown tar. This brown tar was purified to give 2.43 g (4.21 mmol. 54%) white solid. 
CaHs.BrNsO,: MS: 575.07577.0 (MH+); 'H NMR (0,-DMSO) 6 11.00 (s. 1 H). 9.01 (s. 1 H), 
8.28 (s, 1 H), 8.13 (s, 1 H), 7.93 (s. 1 H). 7.53 (d, J = 8.3 Hz. 2 H), 7.35 (s, 1 H), 7.34 (d. J = 
8.8 Hz, 1 H). 7.19 (d. J = 8.8 Hz. 1 H), 7.02 (d, J = 8.3 Hz. 2 H), 5.93 (s. 1 H), 3.89 (m. 2 H), 
3.50 (m. 2 H), 3.14 (m, 2 H). 2.21 (s. 3 H), 1.39 (s. 9 H) ppm; TIC R, 0.32 (40% ethyl acetate 

15 in hexanes). 

E - S-Bromo-N»-ra41 .2.3 6.tetg|thvdrQ-avridlrv4. YlV.1 H-jtidot-S-vfl -NT-p^oM. 
DVrimidine.2.4^iannlne 




To a stirred solution of 4-(5^5-Biromo^tolylamino-pyrimidin-2-ylamino)-1H-lndol-3- 
20 yQ-3,6^ihydro-2H^yridine-1-cart)oxylic acid tert-butyl ester (0.1 g, 0.174 mmol) and methanol 
(3 mL) cooled to 0° C under nitrogen was added HCI in dtoxane (0.2 mL of a 4 M solution). 
The cooling bath was removed and the reaction was allowed to stir for 6 hours. The mixture 
was concentrated under reduced pressure and the resultant residue was triturated with 
dichlororoethane. The solid was filtered, washed with dlchloromethane and dried to give 5- 
25 Bromo-N2-[3-(1 ,2,3,6-tetrahydro-pyridirv4-y|)-i H-indol-5-yl)-l^-p.tolyl-pyrimldine-2.4<liamine 
hydrochloride salt (0.076 g. 85%) as a white solid: CwHaBrN* MS: 475.0/477.0 (MH+); 'H 
NMR (OeOMSO) 6 10.98 (s. 1 H). 9.01 (s. 1 H). 8.28 (s. 1 H). 8.12 (s. 1 H), 7.89 (S. 1 H). 7.50 
- 7.58 (m. 3 H). 7.41 (d. J = 8.7Hz. 1 H). 729 (s. 1 H). 7.18 (d. J = 8.7 Hz, 1 H). 7.03 (d. J = 
8.3 Hz. 2 H). 6.02 (s. 1 H). 4.03 (m. 2 H). 2.47 (m. 2 H). 2.35 (hi. 2 H). 2.23 (s. 3 H) ppm. 
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S-Bromo-N 4 -pvridin-2^N2^3-/1 .Z3.64etrahv dro-ovr»dfn-4>vl)-1 H-frid^S-yfl - 
Pvrimtdin&-2.4-diamlne 

A. (5^romo-2^lorc>^midin^v)V^vhdhn>?-Y i ' a ^^ 



JX 

6 



j 

The Utte compound was prepared from 2-aminopyridine in a 10% yield as a yellow 
solid in a manner similar to Example 1A. C^HBrCIN,. GC/MS: ret. time = 4.19 min. mfz 
284/286/288, 205/207, 150, 78; 'H NMR (IVDMSO) 6 9.06 (bs, 1 H). 8.57 (s, 1 H), 8.38 (d, J 
= 4.6 Hz, 1 H). 7.93-7.86 (m. 2 H). 7.20 (dd, J = 4.6, 6.2 Hz, 1 H) ppm. 
10 B. S-Bryno-N'-PVridw^-vf^ 

pyrimidine-?,4-dianiine 




The title compound was made in a manner similar to Examples 10 and 1E. The 
compound was isolated as its HQ salt in a 29% yield as a yellow solid. C22H20B1N7. MS: 
15 4621/464.1 (MH+). f H NMR (CD3OO) C 8.37 (s. 1 H), 8.2 - 7.8 (m, 4 H). 7.53 (m. 2 H), 7.29 
(m. 2 H). 6.18 (bs. 1 H). 4.93 - 4.80 (m. 2 H). 3.87 - 3.48 (m. 2 H). 3.00 - 2.80 (m. 2 H) ppm. 

S-Bromo.N 4 .Dvridin.2.vtmethvMa > -f3-/1 ■2.3. a.tetrahvdro.Bvridin^-vlV1 H-indoUS-vq. 
Dvrimidine»2.4-diamlna 
20 A. (5^romo-2<Moro^vrimidirv 4.vllpv^^ 

The title compound was made in 82% yield as a yellow oil that solidifies on standing. 
C 10 HftBrClN 4 . GC/MS ret. time = 4.67 min. m/z 298/300/302, 219/221, 107. ! H NMR (CDCI 3 ) 
6 8.64 (d, J = 4.7 Hz, 1 H). 8.19 (s, 1 H), 7.78 (t, J = 7.8 Hz. 1 H), 7.41 - 7.29 (m. 3H). 4.82 (d, 
25 J = 4.7Wz,2H)ppm. 
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B - 5-Bromo V^vridin>2^methyi-N 2 -^(1 £ ^.^t etrahvdro-ovridi^vlWl H-fndoU 
5>vn-ovrfmIdlne-2.4-<femrng 



The title compound was made in a manner similar to Example 1D and 1E in 14% yield 
S isolated as a free based white solid. OnH^BxK,. MS: 447.0/449.0 (MH+). *H NMR (D«- 
DMSO)0 10.85 (s, 1 H), 8.91 (s, 1 H), 8.50 (s, 1 H), 8.01-8.00 (m, 2 H), 7.68 (t, J = 6.4 Hz, 1 
H). 7.42 (W = 5.7Hz, 1 H), 7.28 - 720 (m. 4 H). 7.09 (d. J = 8.3 Hz, 1 H), 6.07 (s. 1 H). 4.70 
(d, J = 5.7 Hz, 2 H). 3.40 - 3.30 (m, 2 H). 2.90 - 2.87 (m. 2 H), 2.50 - 2.40 (m. 2 H) ppm. 

Example 4 

10 . Kf*-Pen2Yl-5-bn3m<)-N ? .[3- t 1 .2.3.6-tetfahvdro- o vndirM-vlVI H-indol-S-vlVDvrimidiiw- 

2^4-diamine 

A- Benzvi-f5-bromo-2-chlnro- P vrfmidin^-v1V a minft 



xc 



The title compound was synthesized in a manner similar to Example 1A. It was 
15 isolated in an 85% yield as a yellow solid. CnH^BrCIN* MS 298.1/298.0 (MH+). *H NMR 
(CDCb) 6 8.19 (s, 1 H), 7.45 - 7.30 (m. 5 H), 5.85 (bs, 1 H), 4.74 <d, J = 5.6 Hz, 2 H) ppm. 

B ' ^^^nz^amlno-S^romo^ 
2H-pyridine-1 -carboxvlic ar? d tert-buM ester 

XX 





20 The title compound was made in a manner similar to Example 1D. It was isolated in a 

65% yield after chromatography (30% EtOAc in hexanes) as a white solid. CaHstBrNsO,. 
MS: 575.0/576.8 (MH+). 'H NMR (Ds-OMSO) 5 10.95 (s, 1 H). 8.92 (s. 1 H), 8.14 <s. 1 H), 
7.96 (s, 1 H), 7.48-7.14 (m, 9 H), 6.02 (8, 1 H), 4.61 (d. J = 6.2 Hz, 2 H), 4.01-3.98 (m. 2 H), 
3.51-3.48 (m. 2 H). 2.47-2.45 (m. 2 H). 1 .38 (s. 9H) ppm. 
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C N 4 -BenzylS-bromo-N2^H.2.3, 6-tata^ 
pyrimidine-2,4-diarnine 




The title compound was synthesized by dissolving 4-[5-(4-Benzytamino-5-bromo- 
5 pyrimidin-2-ylaminoMH-indol^^^ acid tert-butyl ester 

into 5.00 mL dichloromethane and cooling to 0° C. To this was added 10.0 mL Trifluoroacette 
acid. The red solution was allowed to slowly warm to room temperature and stir under N2 for 
two hours. 5.00 mL ethyl acetate was added. Filtration of the resulting precipitate gave the 
title compound as a white solid. CaHaBnN,. MS: 475.0/476.8 (MH+). 'H NMR (CDjOD) 6 
10 1 1 .05 (s, 1 H). 7.88 (s. 1 H), 7.81 (s, 1 H), 7.49 (s, 1 H), 7.45 (d, J = 8.7Hz, 1 H), 7.36-7.13 (m, 
8 H), 6.15 (bs, 1 H), 4.64 (bs. 2 H). 3.90-3.80 (bs, 2 H). 3.49-3.43 (bs. 2 H), 2.85-2.83 (bs. 2H) 
ppm.. 

Example 5 

5-Bromo-N4-f1 R^envl-ethv lVN2-f3^1 ^■3.6-tetrahvdn>Pvridin-4-vlW1 H-indri-S-vO. 
15 ovrimidine-2.4-diamine 

A. (5-Bromo-2<hl<)ro-pvrimldln.4-vtW1R-Dhenvl-ethvtV am in n 




The title compound was made in a manner similar to Example 1 A. It was isolated as 
an orange solid In a nearly quantitative yield. CuHnBrCIN,. MS: 312.1/314.1 (MH+). 'H 
20 NMR (CDCIj) 5 8.1 1 (s, 1 H). 7 37 - 7.14 {m, 5 H). 5.71 <d, J = 7.4 Hz, 1 H). 5.35 (dt, J = 7.4, 
6.7 Hz, 1 H), 1 .60 (d. J = 6. 7 Hz, 3 H) ppm. 
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B. 5-gromo-N4-n R-pheny|-ethviVN2-f3-M .2.3.6-ietra hvdrD-avridln^.vl V1 H- 
fr1<lo^S^^vn-bv^imidine-2■4H^iamine 




The title compound was made in a manner similar to Example 1D and deprotected 
5 simlarty to Example 4C to give the desired material as its TFA salt in a 18% yield (tan solid). 
CjsHuBtNb. MS 489.0/491.1 (MH+); 'H NMR (De-DMSO) 6 11.37 (8, 1 H). 8.91 (8. 1 H), 8.11 
(S. 1 H), 7.94 (s. 1 H). 7.57 (s. 1 H), 7.40 (d. J = 8.8 Hz, 1 H). 7.30 - 7.22 (m, 7 H). 6.12 (8. 1 
H), 4.06 (OS, 1 H), 3.77 - 3.75 (bs, 2 H). 3.38-3.36 (bs, 2 H). 2.76-2.75 (oS. 2 H). 1.57 (d, J = 
6.8 Hz, 3 H)ppm. 
10 Example 6 

5-Bromo-N 4 -(1/ac-ohenvl-ethvlWg^1 .2.3 6-t etrahvo*o-Dvridltv4-vl>-1 H-indol-S-vO. 
pyrimidine-2.4-diamine 

A. (5-BrorTO-2-chloro-pyrimktir>^vlVnrac^hen^th y i\.q f tiini* 




15 The title compound was made in a manner similar to Example 1 A. It was isolated as 

an orange solid in nearly quantitative yield. C^uBrCINs. MS: 312.1/314.1 (MH+). 'H NMR 
(CDCIj) © 8.11 (s, 1 H). 7.37 - 7.14 (m. 5 H), 5.71 (d. J = 7.4 Hz, 1 H), 5.35 (dt, J = 7.4. 6.7 
Hz, 1 H), 1.60 (d, J = 6.7 Hz, 3 H) ppm 

B. 5-Bromo-N4-/1/ac-ohenvl-emvtVN2.f3-M .2.3. 6-tetrahvdra-ovridin-4-vlV1 H- 

20 indoi«5-vfl-pvrimidlne-2.4-diam»nfl 
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The title compound was made in a manner similar to Example 1D and deprotected 
similarly to.Example 4C to give the desired material as its TFA salt in a 27% yield (tan solid). 
CjsHaiBrNe. MS 489.0/491.1 (MH+); 'H NMR (oVDMSO) 011.37 (s. 1 H), 8.91 (s, 1 H), 8.11 
(S. 1 H), 7.94 (S, 1 H), 7.57 (s. 1 H). 7.40 (d, J -8.8 Hz, 1 H), 7.30 - 7.22 (m, 7 H), 6.12 (8, 1 
5 H). 4.06 (bs, 1 H). 3.77 - 3.75 (bs, 2 H), 3.38-3.36 (bs, 2 H), 2.76-2.75 (bs. 2 H). 1.57 (d. J = 
6.8 Hz. 3 H)ppm. 

Example 7 

S^romo-N4-<1S<>nenvt-ethv<VN2-r3-ri 2 3 B-tetrahvdrt>ovridin-4-vtVlH-inrioL'u Y n | . 
pvrlmidina.2.4-diamlnfl 

0 A. (S-Brom^^toro-ovrimidin^-vlWlS^henv^thvlUamin,. 




The title compound was made in a manner similar to Example 1A. It was isolated as 
an yellow solid in a 84% yteld. CjH^BrCINa. MS: 312.1/314.1 (MH+). 'HNMR^DCl,) d 
8.11 (s. 1 H), 7.37 - 7.14 (m. 5 H), 5.71 (d, J = 7.4 Hz. 1 H), 5.35 (dt, J = 7.4. 6.7 Hz. 1 H). 
15 1.60 (d. J * 6.7 Hz, 3 H)ppm 

indol-5-vn^vrimldine-2.4-diamine 




The title compound was made tn a manner simBar to Example 1D and deprotected 
20 similarly to Example 4C to give the desired material as its TFA salt in a 15% yield (tan solid). 
CjsHjsBnMe. MS 489.07491.1 (MH+); *H NMR (d«rDMSO) p11.37 (s. 1 H). 8.91 (s. 1 H), 8.11 
(s. 1 H). 7.94 (s, 1 H). 7.57 (s. 1 H). 7.40 (d. J = 8.8 Hz. 1 H). 7.30 - 7.22 (m, 7 H). 6.12 (s, 1 
H). 4.06 (bs. 1 H). 3.77 - 3.75 (bs. 2 H). 3.38-3.36 (bs. 2 H). 2.76-2.75 (bs. 2 H). 1.57 (d. J = 
6.8 Hz. 3 H)ppm. 
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Examptea 

4K{S*mmo-2.(3^ , ?3frtfl^ 
y)amino)-memv))-bBft?flnestjtfonam)fte 

*■ ^frfronio-2-chtoro-pvn^ 




6 

The tttte compound was made In a manner similar to Example 1A. It was isolated m a 
30% yield as a white sow which fell out of solution upon work-up. CHtoBrCU^OjS MS 
375/377/378 (MH*). 'H NMR (de-DMSO) 6 8.26 (s, 1 H), 7.74 (d. J = 8.6 Hz, 2 H). 7.42 (d, J ■ 
8.6 Hr, 2 H), 459 (s, 2 H) ppm. 

10 * 4H(5-Bromo.2-f3-f1.2.3.64 e ti a hy iro^vridin^ 

pyrimidin-4-vteminoWne(hyiu ? ^^ ft ft,,ifan aT ^ 




The title compound was made in a manner similar to Example 10 and deprotected 
similarly to Example 4C. It was isolated as its free basa after cotomn chromatography 
15 (93:7:0.7 CH<%:CH*H:NH.OH) as a brown solid in a 2% yield. <WUB*Q*. MS 
554.1/555.0 (MH+). 'H NMR (CD,OD) pXCD,OQ) 6 7.89 (S. 1 H), 7.68 (d, J = 8.3 Hz 2 H) 
7.31 (d. J = 8.3 HZ. 2 H). 7.26-7.22 (m. 2 H). 7.16,7.10 (m. 2H). 6.69 <d. J= a/Hr. 1 H) 6 16 
(bs. 1 H), 4.61 (bs. 2 H). 3.59-3.57 (bs, 2 H), 3.30 - 3.21 (bs. 2 H). 2.55 - 2.53 (bs, 2 H) ppm 
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Example 9 



benzvl)Hawim idine-2.4-diamine 



5 To a stirred solution of 5-bromo-2.4-dlchloropyrimkline (0.222 g, 0.98 mmol) in THF (3 

mL) under nitrogen was added triethytamine (0.42 mL. 3 mmol) followed by dropwise addition 
of p-trifluoromethylbenzyl amine (0.175 g,1 mmol). After three hours the THF was removed 
under reduced pressure. To the resulting residue was added dioxane (1 mL) followed by 4-(5- 
Amino-IWndor^yl^.e^ihydro-i^ acid tert-butyl ester (0.345 g 1.1 

10 mmol). The mixture was stirred under nitrogen and then heated to 1 10° C for sixteen hours. 
The reaction was cooled and was then dissolved in a solution of 5% methanol- 
dlchloromethane and extracted with 1 N NaOH. The organic and aqueous layers were 
separated and the aqueous layer was further extracted with additional 5% methanol- 
dichloromethane. The organic layers were combined, washed with brine, dried over 

15 magnesium sulfate, filtered and evaporated under reduced pressure. The resulting residue 
was purified by silica gel chromotography (30% ethyl acetate in hexanes) to give 4^5-15- 
Bromo-4-(4^ffiuoromethyf-ber^ H-indol-3-yl}-3,6-dliydro-2H- 
pyridine-1-carboxy»ic add tert-butyl ester (150 mg, 23%): (MS: 842.9/644.73 MH+). This 
material was then taken directly to the next reaction. To a stirred solution of 4-{5-[5-Bromo-4- 

20 <4-trifluoromethyl-benzyla^ 

carboxylic acid tert-butyl ester (0.15 g) in dichloromethane (2 mL) at 0° C under nitrogen was 
added trifluoroacetic acid (4 mL). The cooling bath was removed and the reaction mixture 
was stirred for four hours. The reaction was concentrated under reduced pressure. To the 
resulting residue was added ethyl acetate (2 mL) followed by concentrating to an oly residue. 

25 The ethyl acetate concentration sequence was repeated three times. The resulting residue 
was suspended in ethyl acetate follow by addition of diethyl ether to precipitate 5-Bromo-N2- 
[3-<1 ,2.3,6-tetrahydro^yridin-4-yl)-1 H-indol-S-ylJ-N 4 ^™^ 

diamine trfluoroacetate salt (0.129 g, 88%) as a white solid: CzsHaBrF^e. MS: 542.9/544.7 
(MH+). 'H NMR ((VDMSO) 6 11.31 (s, 1 H), 8.82 (s, 2 H), 8.08 (s, 1 H), 7.88 (s, 1 H), 7.53 



30 (s, 3 H), 7.36 (s, 2 H), 7.28 (d, J = 8.3 Hz. 1 H), 7.16 (d. J = 8.3 Hz. 1 H). , 6.05 (bs. 1 H), 4.58 
(s, 2 H), 3.75-3.65 (bs, 2 H), 3.35-3.25 (bs, 2 H). 2.70-2.60 (bs, 2 H) ppm 
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Examote 10 

5-Bromo-Ny4-methoxv^ 
Dvrimtdin&>2.4"diamine 

XX. 

5 The title compound was synthesized according to me procedure of Example 9 It was 

isolated in a 21% yield as a white solid TFA sail CjsHjsBrt^O. MS: 505.0/506.8 (MH+); 'H 
NMR (Ds-DMSO) 5 1 1.33 (S, 1 H), 8.84 (s, 2 H). 8.06 (s, 1 H), 7.95 (s, 1 H). 7.53 (s. 1 H). 7.35 
(d, J ~ 7.9 Hz t 1 H), 7.23 (d. J = 7.9 Hz, 1 H). 7.10 (s, 2 H), 6.74 (s, 1 H), 6.73 (s, 1 H). 6.06 (s. 
1 H). 4.26 (s. 2 H). 3.69 <s. 2 H), 3.66 (s, 3 H), 3.30 (s, 2 H), 2.68 (s. 2 H) ppm. 
10 Example 11 

5^romo^ 4-nuoro^zvllN 2 43^1.2.3.^ 
pvrimidine-2.4-diamine 




The title compound was synthesized according to the procedure of Example 9. It was 
15 isolated in a 12% overall yield as an off-white TFA salt. CwHnBrFNa. MS: 492.9/494.9 
(MH+); *H NMR (OrOMSO) 5 11.26 (s. 1 H), 8.78 (s. 2 H). 8.03 (s, 1 H). 7.95 (s, 1 H). 7.51 
(s. 1 H). 7.31-7.23 (m. 3 H), 7.02 (s. 2 H), 6.05 (s, 1 HK 4.50 (s, 2 H), 3.70 (s, 2 H). 3.29 (s. 2 
H), 2.68 (s, 2 H) ppm. 

Example 12 

20 S-Bromo-h^-fS-fluoro-benzvlVNVS-f 1 .2.3.6-tetrahvdro-pvridirv4-vlV1 H-indol-5-vfl- 

pyrimidine-2.4-diamine 
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The title compound was synthesized in a manner similar to Example 9 in a 20% yield. 
M was isolated as an off-white solid TFA salt. Q^H&BrFNe* MS: 492.9/494.9 (MH+); 'H 
NMR (Oe-DMSO) 6 11.33 (s. 1 H). 8.66 (s. 2 h). 8.40-8.20 (bs. 1 H), 8.11 (s, 1 H). 7.98 (s. 1 
H). 7.57 (s. 1 H). 7.33-7.30 (m. 3 H). 7.10-7.07 (m, 3 H), 6.1 1 (s. 1 H), 4.60 (d. J = 5.6 Hz. 2 
S H), 3.77 (s, 2 H). 3.37 (s. 2 H), 2.73 (s. 2 H) ppm. 

Example 13 

5-BfOmo-N 4 -naphthalen-1-vlmethvl-N a .r3^1 ■ 2.3.6-tetrahvdrtvovridin.4^IV1 H-inrfnf-S- 
VlVpvrimidine.2.4-diamina 

10 The title compound was made in a manner described in Example 9 in a 16% yield. 

The isolated TFA salt was characterized as an off-white solid. CaH^BrNe. MS: 525.1/527.1 
(MH+): 'H NMR (Oe-DMSO) 6 11.21 (s, 1 H). 8.76 (s, 2 H). 8.15 (d. J = 9.2 Hz, 1 H), 8.06 (s, 1 
H), 7.93 (d, J * 8.0 Hz, 1 H), 7.89 (s. 1 H), 7.79 (d, J = 7.8 Hz, 1 H), 7.54-7.46 (m, 3 H), 7.34 
(s. 1 H). 7.28 (s. 1 H), 7.14 (d, J = 8.4 Hz. 1 H). 6.98 (bs, 1 H). 6.02 (s, 1 H), 5.04 (s. 2 H), 
15 3.67 (s. 2 H). 328 (s. 2 H). 2.65 (s, 2 H) ppm. 

Example 14 
5-Bromo-NV4.fluoro-3-Mfluorome^^ 
1 H-indo>-5-vl]-ovrimidine-2.4-diamina 




F 



The title compound was made in a manner described in Example 9 in a 12% overall 
yield. The isolated TFA salt was characterized as an off-white solid. C 25 H 2 ,BrF«N 8 . MS: 
560:8/562.4 (MH+); 'H NMR (DrOMSO) 511.31 (s, 1 H). 8.87 (s, 2 H), 8.24 (bs. 1 H), 8.11 (s. 
1 H), 8.01 (s, 1 H), 7.72 (s. 1 H). 7.56 (s. 2 H). 7.36-7.29 (m. 3 H), 6.18 (s. 1 H). 4.62 (d. J = 
5.6 Hz. 2 H). 3.79 (s. 2 H). 3.39 (s. 2 H). 2.74 (s, 2 H) ppm. 
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Example 15 

5-Bromo-N 4 -/3-fluor(>-S^uorofnethvt4)enzvl>-N 2 ^3^ 1 .2.3.64etrahvdro-PvridffV-4-vtV 
1 H^ndol-5-\4) ^ynrT |fdine-2.4-dramine 




5 The title compound was synthesized in a manner described in Example 9 In a 16% 

overall yield. It was characterized as an off-white solid as its TFA salt CahfeiBrf^Ne. MS: 
561.4/563.2 (MH+), 1 H NMR (D e -DMSO) 6 11.26 (s, 1 H) f 8.82 (s, 2 H). 6.21 (bs % 1 H), 8.07 (s, 
1 H). 7.94 (s, 1 H), 7.46-7.35 (m, 3 H), 7.24 (s, 1 H). 7.20 (s, 2 H), 6.06 (s, 1 H), 4.61 (d, J = 
5.4 Hz. 2 H). 3.74 (s. 2 H), 3.30 (s t 2 H), 2.68 ($, 2 H) ppm. 
10 Example 16 

^romo-H^rt^o^^ 
pyrimidine-2.4-diamine 




The title compound was synthesized in a 9% overall yield in a manner described in 
15 Example 9. It was characterized as an off-white solid isolated as its TFA salt CxH^BrN^O. 
567.0/568.6 (MH+); 'H NMR (CD3OD) 6 7.89 (s, 1 H). 7.84 (s, 1 H) % 7.48 (s, 1 H), 7.47 (d. J = 
7.5 Hz, 1 H), 7.31 (dd. J = 7.5. .3 Hz, 2 H), 7.17 (d, J = 8.7 Hz, 1 H), 7.15 (bs, 2 H), 7.08 (t, J - 
75 Hz, 1 H), 6.90 (d, J = 8.3 Hz, 2 H) ( 6.79 (s, 2 H), 6.15 <s, 1 H), 4.57 (s, 2 H), 3.80 (s f 2 H), 
3,42 (s, 2 H), 2.82 (s,2H)ppm. 
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Examplel7 

5-Bromo.N 4 -<3,4-dinuorcvh fl n7vlVN a 4a./i r> * ^^hydro-n^^pu^, c ^ 
DVrimldlne.yd.rilpnninA 



10 



15 




The title compound was synthesized in a 19% overall yield in a manner described In 
Example 9. It was characterized as an off-white solid isolated as its TFA salt C^BrtV*. 
510.9/513 .0 (MH+); 'H NMR (0,-DMSO) 5 11.26 (s. 1 H), 8.87 (bs, 2 H), 8.09 (s, 2 H). 8.00 
(8. 1 H). 7.56 (s. 1H). 7.33 (m. 3 H). 7.10 (s. 1 H). 6.11 (s, 1 H). 4.54 (s. 2 H). 3.78 (s 2 H) 
3.35(s.2H).2.74(s.2H)ppm. ' 

Example 18 

S-Bromo-N^l ? 3 rHetahyrtro-pyrHlrM^ 
benzvlVovrii nidine-^-rtiaqninft 




The title compound was synthesized in a 8% ovran yield in a manner described in 
Example 9. It was characterized as an off-white solid isolated as its TFA salt 
CaH^NA 559.0/561.0 (MH+); «H NMR (D.-DMSO) 6 11.28 (s. 1 H) 681 (bs 2 H) 
8.08 (s. 1 H). 8.01 (s. 1 H), 7.55 (s. 1 H). 7.50 (bs. 1 H). 7.40-7.21 (m. 6 H). 6.10 (s. 1 H) 4 63 
(s. 2 H), 3.77 (s. 2 H). 3.37 (s. 2 H). 2.73 (s. 2 H) ppm. 
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10 



15 



Example 19 

S-Bfomc-N' •f4-ghlnnvhPn7v(VN > .Q-fi>a ^ ^ ^^1*+^^ ^^ 
pvrimidin fl .2 4 i <i f > m in ft 




The title compound was synthesized in a 20% overall yield in a manner described in 
Example 9 from 4«htorobenzy| amine. It was characterized as an off-white solid Isolated as 
teTFAsalL CHrfrdN.. MS: 508.9/510.9/513.0 (MH+); *H NMR (D s -DMSO) 5 11 27 <s 1 
H). 8.85 (bs, 2 H). 8.09 (s. 1 H). 7.98 (s. 1 H), 7.56 (s. 1 H). 7.32-7.29 (m, 6 H), 6.10 (s 1 H) 
4.55 (s, 2 H). 3.77 (s. 2 H), 3.36 (s. 2 H), 2.74 (s. 2 H) ppm. 

Example 29 





The title compound was synthesized in a 12% overall yield in a manner described m 
Example 9 from 2-metnyiaminothiophene. ft was characterized as an off-white solid isolated 
asrtsTFAsalt CaH 2 ,BrN 6 S. MS: 481.0/483.0 (MH+); *H MMR (De-DMSO) 6 11 24 (s 1 H) 
8.77 (s. 2 H). 8.04 (s, 2 H). 7.49 (s. 1 H). 7.32 (s. 3 H). 6.87 (m. 2 H). 6.05 (s. 1 H). 4ji (s 2 
H). 3.69 (s. 2 H). 329 (s. 2 H), 2.67 (s. 2 H) ppm. 
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Exampte21 
S-Bromo-N4-furarv2.vlmethvl.N2-^ ^ 
ovrimidine-2.4^1annfrie 




N N N 



5 The tW8 compound was made in a manner similar to Example 9. It was isolated in a 

t% yield as an off-white solid characterized as Its free base. C^H^BrNeO. MS: 465.1/467.1 
(MH+) 

Example 22 

5-Bromo-M 4 -(2-methv<-bBnzvtUsl 2 -f3-/1 .2 3.6-t fl trahvdrrvnvridin^-v1l1 H-lnrint-S-yn- 
10 pvrimidine-2.4-dlanrilne 




CjsHjjBrNa , 

Example 23 

5-BroniO^-<3-methv<-te^ 
15 pvrimldine-2.4^iflm»na 





CjsHaBrNe. 
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Example?4 

S-Bronw-N^ethvl^^ 
Pvrimkfins-24-dlamlns 

-Br 



XX 



5 CjjHaBrNft. 

Example 25 

S^ro^^uoro^RTvi^-fMI .2,3 ^PtrRhvdm-nvridl^y 1 Mj^-cy, 



PvrimMfne-Z4-diamfnfi 





10 QwHaBrFNe. 

Example 26 




15 CaoHjrBrNe. 
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Example 27 

pyrimidine-2.4-diamlne 




5 CxHpBrNs. 

Example 28 

S-BfOfpQ-N^-mgtho^-benTViVN'-ra^l .2.3 (Ufitrohvdro^vrkllrvA^V-l H-mriolS-yl}. 
pyrimidine-2.4-dianirne 

A JL 




10 C 2S H 2S BrN 6 0. 



Example 2& 

S-Bfomo-N 4 -<3-m6thox^benzvlVN z .f34i ?.a fUAtri ^ dfo^^din^viviH-indoUs^n. 
pyrimld)ne-g.4-dlamina 

■TV* 





15 CaHMBrNeO. 
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Example 30 
3-«5-Bromo-2-f3-f1.2.3.6.tetrahvd^ 
vlamino^eth vlVN-melhvl-benzamiite 




5 CaHaBrNrO. 

Example 31 

5-Promo-^-(2-chloro.benzv1WM 2 43^1 2.3 6-t B trahw1ro-Dvridiiv4-vtV1 H-indolS-vty 
Pvrimiditw-2.4-diamine 




10 CaHaBrCINe. 

Example 32 
5-Bromc^^henerovl-^-f3-a2.3.6^^ 
2.4-dtaminfl 

A- (5-Br gm ^2^lorp^vrimk)if>4-v)VDhflnethv>. a min B 



15 




A 5.00 g (22.0 mmol) sample of 5-bromo-2,4-dlchloropyrimidine was taken into 40.0 
mL tetrahydrofuran with 7.80 mL (44.8 mmol) diisopropyiethylamine. 3.53 g (22.4 mmol) 
phenethyl amine was added drop-wise with a white precipitate noted upon addition. After 
addition mLetion. the reaction mixture was allowed to stir at ambient temperature under 



BNsoccn»«Mip aowgwwax, 
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10 



20 



nitrogen for three hours. The volaties were removed under reduced pressure, and the 
resulting residue was partitioned between 1 N sodium hydroxide and ethyl acetate. ' Aqueous 
work-up afforded the title compound as 5.93 g (19.0 mmol. 95%) of a pale yellow. oBy solid. 
C 12 H„BrCIN5: GC/MS: ret Time: 4.77 mm.: mfe 311/313/315. 220/222/224 104* 'H NMR 
(CDCJ,) 6 8.09 (s, 1 H). 7.34 - 7.30 (m. 2 H), 7.28 - 7.18 (m. 3 H). 5.53 (bs. 1 H>. 3^75 ft J = 
6.4 Hz, 2 H), 2.92 ft J = 6.4 Hz, 2 H) ppm. 

B - 4-fWfrBromQ^henefrvtemino^^ 
dihydro-2H-ovridinB-1 -rarhnyylic acid {grtbytyj « ff t r 




The titie compound was made in a 35% yield in a manner similar to Example 10 using 
&bromo-2-*lon> Py rimidlrM-yl)-phenemy»^ine. CoHaBrN^: MS 589.1/591.1 (MH+)- 
H NMR (CrDMSO): 5 11.00 (s. 1 H). 8.92 (s. 1 H), 7.94 (s. 1 H), 7.40 (d. J = 8.4 Hz 1 H)' 
7.34 (s, 1 H). 7.22 (d, J m 8.4 Hz, 1 H), 7.18 - 7.07 (m. 6 H), 6.90 (m, 1 H). 6.02 (s. 1 H). 3.98 
(m, 2 H). 3.56 (m. 2 H). 3.45 (m. 2 H). 2.76 ft J = 7.6 Hz. 2 H), 2.42 (m. 2 H). 1.38 (s. 9 H) 
15 ppm. 

C - 5:Brpmo^4K)henethvt-N2.l3.M -> ^ ft-tetrahvrt^^ i ^ ^v^.mrtm.^Yn - 
PVrimidine.2.4-tliq m i^ 

JX 





25 



832 mg (1.70 mmol) 4-[5-(5^r 0 mo^henethy^ami^o-pyrimidin-2-yl8mino^1m^do^- 
3-yl]-3.6Klihydro-2H-pyridine-1-cart>oxyfic acid tert-butyt ester was taken into 2.00 mL 

fj ifihlnrftm ana snM ^Ia^ unO/> - — — 



dichtorometnane and cooled to 0° C. 4.00 mL trifluoroacetic acid was slowly added. The red 
reaction mixture was allowed to stir under nitrogen and slowly warm to ambient temperature 
over three hours. The volatiles were removed under reduced pressure. Ethyl acetate was 
added and evaporated an additional three times until a nearly clear yellow oil remained Ethyl 
acetate was added (app. 1 mL) and stirred. Diethyl ether was added until a white precipitate 
was noted. Fatration of this precipitate afforded 716 mg of the title compound isolated as its 
Trifluoroacetate salt C^rN* MS: 489.1/491.1 (MH+); *H NMR (Ds-OMSO): 5 11 45 (s 



BNSOOCIO: <WO P0M0fifl7MA3J_> 



WO 2004/056786 



PCT/IB2003/006055 



-67- 



1 H). 10.32 (s. 1 H). 8.92 (s. 1 H). 8.31 (s. 1 H). 8.16 (s. 1 H). 7.91 (s. 1 H). 7.57 (s. 1 H), 7.40 
(d, J = 8.3 Hz, 1 H). 727 (d. J = 8.3 Hz, 1 H), 7.11 - 650 (m. 5 H). 6.19 (bs, 1 H). 3.68 (m. 2 
H). 3.46 (m. 2 H). 3.24 (m, 2 H). 2.71 - 2.66 (m. 4 H) ppm. 

Example 33 

5 S-Bromo-N 4 ^2H)vridir^ 
pvrimitfme-2.4^taminft 

A. (S-Bromo-2^toro.ovrimM^^ 

The title compound was made in a manner similar to Example 32A. it was isolated in 
an 83% yield as a tan solid. C„H,oBrCJN«. MS 313.0/315.07317.0 (MH+); *H NMR ((V 
10 OMSO) fi 8.53 (d, J = 4.9 Hz, 1 H). 826 (s. 1 H). 7.92 (t, J = 5.5 Hz, 1 H). 7.73 (t. J * 7.6 Hz. 
1 H), 7.30-7.23 (m. 2 H). 3-78-3.62 <m. 2 H). 3.07-3.02 (m, 2 H) ppm. 

B- 5-eromo-N4-(2-PVridin-2-v^ethv»-N2-F3-/1 2 3 6-tetrahvdro- n vrWin-4-v)l1 H- 
indot-5-vfi-ovrimifjin^? 4^famin» 




15 The title compound was synthesized in a manner similar to Example 32B and 

deprotected similarly to Example 21C. It was made in a 40% yield and isolated as a white 
solid. TFA salt. C»H»BrN,. MS: 490.0/491.8 (MH+); 1 H NMR (D5-DMSO) 5 11.41 (s. 1 H), 
8.89 (s. 2H), 8.59 (s. 1 H), 8.29-8.00 (m. 2H), 7.91 (s. 2 H). 7.56-7.50 (m. 2H), 7.38 (d, J = 8.3 
HZ, 1 H). 7.35-720 <m. 2 H), 6.07 (bs, 1 H), 3.98-3.72 (bs. 4 H). 3.37-3.30 (bs. 2 H), 3.10-3.00 

20 (bs, 2 H). 2.67-2.46 (bs, 2 H) ppm. 

Example 34 

^Bromo-N^yrldin^-vl-ethvlV^-fS-tl .2.3.B.totr ^vdro.imidir^4-vl).1 H-indoUS-vfU 
pvrimidine-g^-dtamlnft 
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"me title compound was made in a 30% yield in the same manner as Example 9 using 
4-(2-ethylamino)pyridine. It was noted to be a white solid, isolated as its TFA salt. 
CuH»Brth. MS: 490.0/492.0 (MH+y, *H NMR (D 6 -DMSO) 011.37 (s, 1 H).8.85 (s. 1H). 8.50 
(S. 2 H). 8.10 (s. 1 H), 7.94 (s. 1 H), 7.54 (s. 1 H). 7.37 (d, J* 8.7 Hz. 1 H), 7.35 (bs, 1 H), 7.26 
5 (d.Js 9,1 Hz, 1 H), 6.06 (bs, 1 H). 3.75-3.65 (bs. 2 H). 3.60-3.50 (bs, 2 H). 3.363.25 (bs, 2 
H), 3.00-2.90 (bs. 2 H). 2.70-2.60 (bs. 2H) ppm. 

Example 35 

S-Bromo-N^ft-PVrfdfr^ 
PVrimidlne-2.4-diamifie 



10 




The title compound was made in a 23% overall yield starting from 3(2- 
ethylamino)pyridine. following the procedure of Example 9. The compound was noted to be 
an off-white solid isolated as its TFA salt C^H^BrN,. MS; 4902/492.2 (MH+); 'NMR (Do- 
DMSO) 5 11.37 (s. 1 H). 8.82 (s. 2H). 8.53 (s. 1 H), 8.49 (s. 1 H). 8.09 (s. 1H). 8.00 (bs. 1H). 
15 7.97 (s. 1 H). 7.66 (bs. 1 H). 7.54 (s. 1 H), 7.39 (bs. 1 H), 7.37 (d. J = 8.8 Hz, 1 H). 726 (d. J = 
8.3 Hz. 1 H). 6.07 (bs, 1 H). 3.70 (s. 2 H). 3.55(s. 2 H). 3.28(s. 2 H). 2.88 (s. 2 H). 2.70-2.60 
(bs.2H)ppm.. 

Example 38 

5-Brc^o-r^-r2-r3-fluoro-phenv1Vethv<UJ 2 -ra-/l ? a fi^trah^rMvririln^iiB4nrir,i. 
20. S-vD-pvrimidin6-2.4-diatninB 

The title compound was isolated in a 4% yield as a while solid according to the 
procedure of Example 9. It was isolated as its free base after purifying over silica gel (93:7:0.7 
CHCI,:CH 3 OH:NH 4 OH). C^BrFNe. MS: 507.0/508.8 (MH+); ,9 F NMR (Da-OMSO) 5 - 
25 1 14.0 ppm. 'H NMR (De-DMSO) 6 10.90 (s. 1 H). 8.92 (s. 1 H). 8.08 (s. 1 H). 7.93 (s. 1 H). 
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7.41 (dd. J = 1.6, 8.7Hz, 1 H). 7.32 (s. 1 H). 7.27 (s. 1 H), 751-7.19 (m. 2 H), 6.99-6.88 (in. 4 
H). 8.08 (s. 1 H). 3.59-3.53 (m, 2 H), 3.31 (8. 2 H), 2.85-2.82 (m. 4 H). 2.32 (s. 2 H) ppm. 

Examrrte 37 

5-Bromo.NV2^henv<^clopropvl1.N 2 -f341 5.3.6-tet rahvdfD-Dvridin^-v»-1 H-lndrt-S- 
5 vtVovrimidln8-2.4-diafnine 




The title compound was synthesized in a 13% overall yield in a manner described in 
Example 1. C^H^rtM* 501.07503.0 (MH+); <H NMR (CVDMSO) 5 11.28 (s, 1 H), 8.90 (bs, 
2 H). 8.11 (s, 1 H), 7.90 (bs. 1 H), 7.86 (S. 1 H). 7.55 (s. 1 H). 7.43 (d. J » 8.1 Hz, 1 H), 7.21- 
10 7.09 (m. 6 H). 6.08 (s. 1 H). 3.77 (s. 2 H). 3.34 (m. 3 H). 2.73 (s. 2 H). 2.25 (m. 1 H). 1 .58 (m, 
1 H). 1.20 (m.1H) ppm. 

Example 37A 
5-Bromo-N*-<2-Phenvlc^oi»^ 
vn-Dvrimidlne.2.4-diamine momo-chira» 
15 Example 37B 

5-Bromo-N 4 -(2-ohenvl-cvc>ooroovlVN 2 -;3-<1 5.3.6-tetrahvdro^vridftv4-v0-1H4ndol-S- 
vtovrimldine-2.4-diamine fhomo-chiran 

Example 39 

5-BromoV-P-(4-^tofq-^ 
20 5-vn-pyrimidi"?-2,4-dienilne 




ci 



The title compound was Isolated in a 10% overall yield in a manner described by 
Example 9 from 4-chtorophenethyt amine. It was characterized as an off-white solid isolated 
asitsTFAsalt. CW^BraN* MS: 522.9/524.9/527.0 (MH+); 'H NMR (D r DMSO) 6 11.37 (s. 
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1 H). 8.79 (s. 2 H), 8.07 (s. 1 H). 7.93 (s. 1 H), 7.56 (s. 1 H), 7.37 (d. J = 8.8 Hz, 1 H). 7.30 (s, 
1 H). 7.13 (bs. 2 H). 6.97 (s. 2 H), 6.06 (s. 1 H). 3.69 (s. 2 H). 3.34 (s. 2 H). 3.26 (s. 2 H). 2.67 
(m. 4 H) ppm. 

Example 39, 

5 5-BmmD-N 2 -r3^1 .2.3.<vtetrahvdro-Pvridir*4-yl)-1 H-indol-5-yfl.N 4 -(2-thiopher>-2-vt : 

? tKy|).pyriftiidlfHi.24-diamine 




The title compound was isolated in 13% overall yield in a manner described by 
Example 9 from 2-ethylaminothiophene. It was characterized as an off-white solid isolated as 
10 its TFA salt CaHjsBrNeS. MS: 495.1/497.1 (MH+); 'H NMR (DyOMSO) 5 11.38 (s. 1 H). 
8.86 (s, 2 H), 8.1 1 (s, 1 H). 8.00 (s. 1 H), 7.57 (s. 1 H). 7.39 (s. 2 H), 7.35 (d. J = 5.3 Hz, 1 H). 
6.94 (m. 1 H). 6.78 (s. 1 H). 6.11 (s, 1 H). 3.75 (s, 2 H). 3 62 (s. 2 H), 3.34 (s. 2 H), 3 09 (s. 2 
H).2.72(s.2H)ppm. 

Example 4Q 

15 5-Brorm>-hr*-f2-<2-fluoro-ohenvlVelhvn-N'-t3-f 1 ^■3.&-tBtrahvdro-Pvridln-4-vtV1 H-indok 

S.un-ovrimidine-2 4^iamir>e 




The title compound was made in a 12% yield in a manner described in Example 9. It 
was characterized as an off-white solid isolated as its HCI salt CaH^BrFNe. MS: 
20 507.07508.9 (MH+); 'HNMR (Dg-DMSO) 6 11.43 (s. 1 H). 10.37 (s. 1 H), 9.20 (s. 2 H). 8.53 
(bs. 1 H), 8.20 (bs. 1 H). 7.90 (s. 1 H). 7.57 (s, 1 H). 7.41 (s. 1 H), 7.18-7.06 (m. 3 H). 6.89 
(bs, 1 H). 6.06 (s. 1 H). 3.66 (s. 2 H). 3.46 (s. 2 H). 353 (s, 2 H), 2.80 (s, 2 H). 2.67 (s. 2 H) 
ppm. 
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Examples 

^N^ovrimidinB-?.4-<liamine 



The title compound was made in a 20% yieW in a manner described in Example 9. It 
was characterized as an off-white solid and isolated as its HCI salt C^BrONs. MS: 
523.1/525.1/527:1 (MH+); 'HNMR (DrOMSO) 6 11.45 (s. 1 H). 10.37 (s. 1 H), 9.17 (bs. 2 H). 
8.54 (8. 1 H). 8.28 (8. 1 H), 7.87 (s, 1 H). 7 57 (s. 1 H). 7.42 (d. J = 8.7 Hz. 1 H). 7.33 (d. J = 
7.5 Hz. 1 H), 722-7.17 (m. 2 H), 6.98 (bs, 1 H). 6.06 (s. 1 H). 3.66 (S. 2 H), 3.52 (8, 2 H), 322 
(s. 2 H). 2.90 (8. 2 H). 2.67 (8, 2 H) ppm. 



^Brnm^42.f2.mettoX> f^^ 

indol-5.vlVpvrii nit»nft-2.4-d>am>n8 



The title compound was made in a 6% yield in a manner described In Example 9. It 
was characterized as an off-white solid and isolated as Its HCI salt C^H^BrNoO. MS: 
519.0/520.9 (MH+); 'HNMR (De-DMSO) 6 11.47 (s. 1 H), 10.46 (8, 1 H). 9.28 (bs, 2 H), 8.56 
(8. 1 H), 7.90 (s. 1 H), 7.57 (s, 1 H). 7.41 (d, J = 8.8 Hz. 1 H), 720 (s. 1 H). 7.17 (s. 1 H). 6.85 
(d. J * 7.9 Hz, 1 H). 6.65 (bs. 2 H). 6.05 (S, 1 H). 3.76 (s. 3 H). 3.65 (8. 2 H). 3.53 (s. 2 H). 
320 (s. 2 H). 2.75 (s, 2 H). 2.67 (s. 2 H) ppm. 




Example 42 
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Exampie43 

^.p. ^pn?nri.3ldioxol-5-vt-ethvlV54)rom ivN 2 .f3Wi 2.3.6-tetrahvdr(H)vridin^-vl)-1 H- 
indol-5.vltovriiniiMn6.2.4-diamine 




5 The title compound was made in a 4% yield in a manner described in Example 9. It 

was characterized as an off-white solid isolated as its HCI salt. C»H»BrN 6 Oi. MS: 
533.6/535.6 (MH+); 'HNMR (D 6 -DMSO) 0 11.47 (s. 1 H). 10.43 (s. 1 H). 9.29 (bs. 2 H). 8.53 
(S. 1 H). 8.34 (s. 1 H). 7.88 (s, 1 H), 7.67 (s. 1 H), 7.42 (s, 1 H), 7.22 (s. 1 H), 6.60 (m. 2 H). 
6.05 (s. 1 H). 3.63 (s, 2 H), 3.52 (s. 2 H). 3.45 (s. 2 H). 2.69 (m, 4 H) ppm. 

10 Example 44 

S-BromoV-f 3-ohenvl.Drti6vii-N > -f341 .2.3.6-tetrahvdrMvridtn.4-vlV1 H-indol-5-v(l- 

pyrlmidine-2.4-diamine 

A. (5-Br(^o-2-chloroovnmWir>^vlV(3^henv^c«v<V^mtne 




1 5 The title compound was made in a manner similar to Example 1 A except performing 

the reaction at ambient temperature. It was isolated as a yellow oil which solidified upon 
standing in a 84% yield. MS: 324/326/328 (MH+): 'H NMR (CDCI 3 ) 6 8.30 (s, 1 H). 7.37-7.23 
(m. 5 H), 5.52 (s. 1 H), 3.57 (tt. J = 7.5, 7.3 Hz, 2 H), 2.77 (t. J = 7.5 Hz. 2 H). 2.04 {t,J- 7.3 
Hz, 2 H)ppm. 
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The title compound was isolated as its TFA salt fathWn„ 
1D and deprotecttng according Example 4C in sZlZ^TZ^ " * " 

Example 4j j 

y*^^***^ "rr uri • mi,, 




«*«10flmLof.94 S s < ,scHr, ^^ZT' 0oole< " , ' e "•*» ™*« to 0* C and 
g/ve a white solid which was further «v*-mJj i CHCI » : CH 3 OH:NH 4 OH) to 



9HS00C,D: 2DO40M786A^» 
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15 




,nerM "'on9 brown giass was tafcen into 92.3:7.0 7 CHa.eH^>MMu ™ . 
washed with 1 N sodium hydride. The organic layer was drfed lT^ ^ 
evaporated directly onto sOlca pel tTTh ^ and 

.-■..«.. u .;r,',,r,';;:;-•,'^n;r"" , "" 



Example 4fi 




CwHttBrCINsO. 
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XX* 

1 ii 





C„H l8 BrN50 



5 



Examote^ 



•2-vtamtnal.i 




CjoH„BrN 5 0. 



10 



Example 4Q 
JtooV 




C2,H2oBrN 5 0. 
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ExampjeSQ 

wnesulfanyf. 

S-vfl-ovrim^i^^ipi^ino 



anesulfanvf.<nhwi\-M 2 -ra ^ 2,3,1 




10 



was cJ^!Ir POUnd ^ made " 8 13% I" * -a— deserved ,„ Example 9 ft 
was charactenzed as an off-whiie solid isolated as It TFA salt C H-bh. oc 
491.1/493.1 (MH+); 'h NMR (D 6 -DMSO) 6 11 28 (s 1 H) 8 84fc 

Example 51 

MWtefl^ aa aa a, „„„ . . |(| ^ 




20 ihuimC -"kiMmMiMnafc 



BWDOOft-cWp J0O40»7«MU.» 
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ExamplA S3 



2.4-diamine 



10 




r«JlT ^ Synth6SiZBd h 8 4% « * -anne. simOar to 

Example 9 uang a-WlchtoropyrimWine and Methyl benzyl amine. U was characterized as 

51085(3, 1 H).8.23(S. 1 H), 7.88 (d, J ■ 5.8 Hz, 1 H), 7.35-7.15 (m, 9 H), 6.07 (s, 1 H) 6 04 

Examnla S3 
din-2-vl-eth v |).N i 43^1 ^a , 6-tetrahy rifrv^ ypHir 

Btdmjdjnejgj^aiQa 



15 




The title compound was made in a 1% yield in a manner described in Example 9 ft 
was character** as a white sofid isolated as its free base after purifying TFA It ove 

1 H» ^07^4 / ^ ^ ^ e 7.5Hz, 1 H), 7.44 (bs, 1 H), 7.33-7.15 (m. 5 H), 6.14 (s 

H). 3.1 1-3.06 (m, 2 H). 3.00 (s. 3 H). 2.97 (s, 2 H) ppm. 



WO 2004/056786 



PCT/IB2003/006055 



-78- 



nidol-5-v^amifM. 



Example 54 

^-Phen Y .^orpho h >v4.vlVpYrt mkfin ? tf Bjl^fitet^^ 1 fl in 




The trtte compound was synthesized m a 9% overall yietd in a manner described by 
Example 9 using 2-pbeny.morpboline and 2,4^chJoropyn m id^e. It was characterized as an 
off-white soiid isolated as its TFA salt C^O. MS: 453.3 (MH+); 1 H NMR 

Example 55 



W PVrimidine-2 4-/ife,mi~> 




C2sH n N T . 



ExamnteSfi 



WO 2004/056786 

PCT/1B2003/006055 

-79- 



5 00 g ^S^rtro-IH-ind^yl^.^ihyd^H-pyndine-l-carboxylic aad tert-butyl ester (14 6 
mmoJ) was taken into 40.0 ml THF and 160 mL ethyl acetate 21 1.00 mL (5 74 mmol) 
diisopropylethylamine. 1.56 g (1.46 mmol) Pd/C was added. The reaction was shaken on a 
parr shaker under 3 atm H 2 lor 90 minutes. The reaction vesse. was removed from pressure 
» was fBtered through a bed of dfctomaceous earth and was washed thoroughly with ethyl 
acetate. The dear, colortess filtrate was evaporated under reduced pressure to give an 
.mpure white solid. The white solid was taken into a minimum amount of dichloromethane and 
tntrated with hexanes. Filtration afforded the title copound in 84% yield as a white solid 
CUMfe MS: 315.3. 216.1 (MH+); 'H NMR (O^MSO) 6 10.24 (s. 1 H), 6.99 (d J = 83 
Hz, 1 H). 6.87 (d. J = Z1 Hz, 1 H). 6.66 (s. 1 H), 6.42 (dd. 7 = Z1 Hz. 8.3 Hz. 1 H). 4 38 (s 2 
H). AM (m. 2 H). 2.75 (m, 2 H), 2.47 (m. 2 H). 1.86 (m. 2 H). 1.46 (m. 2H)pprn. ' ' 

8 g^P^N'-(3^ir W ridin^vt.iH- fc ,^ [ .^ v1VN 4,^^ i ^^^^ 
Dvrlmklinfl-2 4-dlamfn e 



10 



15 



The title Compound was made in a manner similar to Example ID and deprotected 
according to the procedure of Exampla IE in a 38% yield. The compound was characterized 
as an off-white solid and isolated as its HCI salt. 




C^HaBrt*. MS: 492.1/494.0 (MH+); 'H NMR (CVDMSO) 0 11.11 (s. 1 H), 10.57 (s 1 H) 
Mi* 1 H,.9.08(s. 1 H), 8.69(s. 1 H).8.61 (s, 1 H,.8.32(bs. 1 H).8.17(bs 1 H) 7 74 (8 2 

n). i.68(s, 2H)ppm. 

Example 57 



25 



30 



5^rorno^^l^thane,,,ifr,nY| ^ (1 ^"e-tetrah^r ^ din^umnH^ ^ 
(2-pyrMin.2.y^thvlW>^mldi^^^ T , rlir 

* 4 ^ethan W utf™vt-S^arc^ ^^ 
carboxvlic aci d tert-hiiM 

2.00 g (5.82 mmol) ^ 4-(5.Nhro-1^^ ^ 
tert-butyi ester was suspended in 15.0 mL toluene and 15.0 mL 15% sodium hydroxide 
soiution and cooled to 0' C. To this was added 349 mg (0.874 mmo,) W.(HS0 4 ) tetra-n- 
butyt hydrogensulfete. 676 OL (8.74 mmo.) methanesulfony. chloride was slowly dropped in 
There was noted an immediate dissohitton of the solids and a color change to red Allowed 



BHSDOCUy <WO 200O567WA^L> 



WO 2004/056786 



-80- 



PCT/IB2003/006055 



the reaction to stowty warm to ambient temperature over sixteen hours. Reaction was 
rsgulany monitored and atiouots of 676 OL (8.74 mmol) methanesulfbny. cWoride were added 
until comptete disappearance of starting material by TLC. Ethyl acetate was added and the 

5 (^^ZTT' AqU60U8 W ° rtM,P 3 ^ ^ **** ^ over silica 
5 (20%* 50% ethy. acetate in hexanes) to give the tide compound in a 76% yield as a yellow 
Wild. , HNMR(D r OMSO)6 8.69(d J = 2 3 Hz. 1 MB 25 /*i /-o^oT 

* ^^fr^^esuil^ 
10 careoxvijcacidtert-hnY^ • — S=2 " 

tert-butyt ester was reduced in a manner described in Example tC in a 89% yield as an 
2^ H^MMSOJ^^W J.9.0HZ. 1 H), 7.33 (s. 1 H), 7.05 (s. 1 H,, 

15 3^3(s.3H),2.47.2.44(m.2H).1.40(s.9H)ppm. ' ' ^ 

Vll^^vrid l n-?-V^thvlVnvrim.H^o / ^ inr 





The title compound was made in a manner 30% yield in a manner described In 
*M*0* MS: 568.0/569.9 (MH*); «H NMR (D^MSO) 6 10.67 (bs 1 to 9 52(s 2 



WO 2004/056786 



PCT/IB200J/006055 



*8l- 



10 



Examoiftfift 




20 



CjjHaBfNrO^. 

Example 59 

5-vll-amine ^ romo ' fcfiffinid. YlW3-( -3 ^tetrBhvdro-pYndirv4-v1WlH-lnriol- 

The title compound was made in a quantitative yield following the procedure of 
Example 1A. It was characterized as an oily, yellow solid without purification. C„H<&C\tu 
MS: ^/505.1(MH*rHNMR( W D)58.23(s,1H).8.14(s.1H).7.35(d.J = 85«r 1 
id nj, 1.48 (s, 9 H) ppm. 

B ' 5-Bromp-N 2 -{2-p yr yji rV 2- V ^thv1VN < 43-(1 ? a R-^yH^^i^^ 
jndQf-S-yn-Pvrimidirm-? a^min- 




The title compound was made in a 2% yield via the manner described in Example 1D 
and 1E. It was characterized as an off white solid isolated as its free base after purifying the 
HCIsattoversnica(93:7:0.7CHC. s :CH J OH.NH 4 OH). C^BrN, HPLC ret time: 3.93min- 
490 0/492 - 1 < MH *» ' H (CD, 0D ) 6 8.31 (S, 1 H). 7.94 (bs, 1 H), 7.87 (s. 1 H, 7 37- 

2 H). 3.25-3.24 (m. 2 H). 2.84 (s. 2 H), 2.67 (s. 2 H) ppm. 



BNSOOCH* <WO__2O040«78W^L> 



WO 2004/056786 



PCT/IB2003/006055 
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Examplafin 
vtaminoWpyr^idln-S-vn-acfyli c acid ethvl gsjgr 




5 C^NtO* 



Egaqipte60A 



Example 61 
A - fr<fo"^-2<"'o^vriniid^ 



"TV" 




15 



CI 



Using method B. the title compound was isolated In a 79% yield (1.37 g. 3.95 mmol) 
as a white solid. GC/MS: rat time = 5.30. mte 345/347/349; 'H NMR «VOMSO) 8 8 20 ( s 
1H), 7.75 (t, 1H), 7.29-7.12 (m. 4H), 3.56 (q, 2H). 2.84 (t. 2H) ppm. 



8NS00CID: <WO_20O<OM7«A2J_> 
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B - 5-f5-Bromn-4-f?.(^hi. 



HN N NH 





« ,» u r S COmP ° Und i80teted a 3 a brown solid fn a 14% yield. MS- 4599/481* 



10 S-vfVovrimif<inp.2.4-^iami^a 



1H4ndo 



•CI" 



N NH 




^ * "I"*"-* ~ according ,o method b end isolated in a 79% yield 

15 £L™!o " } M 3 ^ «™S: ret time = 5.30, mL 

2 Z ^ P . " R (dS " DMSO> 5 "° * 1H)> ^ * 7 - 29 " 7 - 12 * 3 56 * 



8NS00O0: <WO__ J 2D04O567MA*J_> 
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Vtialr W3.6-dihvdfo-2H.Dvridine-1-caffaoYviir acid tgt&M ^ 




The title compound was prepared according to method E (C^BrCI/W MS 
623.1/625.1 (MH+); ' H NMR (d.-DMSO) 5. 10.99 (s. 1H), 8.92 (s. 1H). 6.12 (s. 1H) 7 94 <s 
1H). 7.40-7.33 (m. 2H). 7.24-7.16 (m. 4H). 7.02-7.00 (m, H). 6.92 (t, 1H). 6.02 (a. 1H)'. 3.94 (s.' 
2^.3.56(^2^.3.46^.2^.328(8.1^.2.81(1.2^.1.38(8.9^^ 




NV 
HN^rA NH 




KJX, 



10 ^NH 

The title compound was prepared according to method G and Isolated as the TFA salt 
in a 15% yield. MS: 522.9/525.1 (MH+). «H NMR (COCI,) 5: 12.16 (s. 1H ). 9.67 (a. 2H) 8 90 
SJH) 8 75 (s. 2H). 8.34 (s. 1H). 8.19-8.13 (m. 2H). 8.03-7.94 (m. 3H). 7.72 (s. 1H). 6.87 (s, 
1H). 4.51 (s. 2H). 4.32 (s. 2H). 4.07 (s. 2H). 3.59 (s. 2H). 3.47 (s. 2H) ppm 



BNSOOCO: <WO_2004056788Aaj.> 



WO 2004/056786 



PCT/IB2003/006055 



15 
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Examotefia 

S^romo^f^-memoxv-onerwiy^^ 
jndol-2-one 

K (^Promp-?-chloro i? Ynmidln^viH?.^ B th Q )o^hPn^wihvn- am in 0 




The tide compound was prepared according to method b and isolated as a light 
yellow, vtecous oil in an 80% yield (C^aBrClrW OC/MS: ret time = 5.45 MS* 
342.1/344.1/364.1 (MH*). "H NMR (oVOMSO) 5: 8.18 (s. 1H). 7.70 (t, 1H). 7.09 (d. 2H). 6.81 
(d. 2H), 3.67 (s. 3H). 3.50 (q. 2H). 2.75 (t. 2H) ppm. 

dihvdro^ndnl-?^n» (^u^ph^/v^ 

N"V Br . 



o 





I 



OMe 

The title compound was prepared according to method E and isolated as a pink solid 
in a 40% yield. MS: 4S4.1/456.0 (MH+). "H NMR (dg-DMSO) 6: 10.22 (s, 1H), 9.01 (s 1H) 
7.93 (s. 1H), 7.51 (s. 1H). 7.44 (d, 1H). 7.07 (d, 2H). 6.95 (t. 1H), 6.81 (d. 2H). 6.65 (d. 2H>' 
3.69 (s, 3H). 3.52 (q. 2H), 3.30 (s. 2H). 2.74 (t, 2H) ppm. 



WO 2004/056786 
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Exampta64 



15 




10 



OMe 

Thetiite compound was Isolated as a light yellow, viscous oO ft. an 80% yield. GC/MS- 
.**.-««.*. MS: 342.1/344.1/364.1 (MH+). 'H NMR (dg-DMSO) 5: 8 18(s 1H) 770 
^H).7.09(d. 2 H,.6.81(d.2H).3.67(OH,.3.50( q ,2HX 2 .7 5 a 2 H,p^ 

v.mh .. l^,^^'^™^^ ^ 9 2 fetetata to nrnin 1 

VlHH-irwtel-5-vfti>vnmkHnA. ? | ^ fam ,^ 




WO 2004/056786 



PCT7IB2003/006O55 
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Examp/665 

^ ^^^^^ 

CI N NH 




"OMe 

The title intermediate compound was isofated as a colorless oil in an 84% yield 
GC/MS: ret. time = 5.39 min, mfc = 341/343045. «H NMR (oVDMSO) 6: S^S (s. 1H) 7 72 (t, 
1H). 7.16 (t. 1H), 6.7W.72 (m, 3H). 3.70 (s. 3H). 3.55 (q. 2H). 2.79 <t. 2H) ppm. 

10 B * HS^romo^-R-f^emoxy^envlVethvlamlnnVp ^ 

dihvdn>ir.dnt-9^n ? f r Ji ^ fl o l!1Q j 

N ^Br 
l / "" N NH 




1 




The title compound was isolated as a light pink solid in a 67% yield. MS- 454 1/456 1 
(MH*). *H NMR CVOMSO) 6: 10.17 (s, 1H), 9.01 (s, 1H), 7.93 (s. 1H). 7.54 (s, 1H). 7.41 
15 (1H). 7.17 (t. 1H). 6.95 (t, 1H). 6.76*72 (m. 3H). 6.64 (d. 1H), 3.68 (s. 3H). 3.56 <q. 2H). 3 31 
(S.2H). 2.80 (t,2H) ppm. 



BHSDOOD: <W0>_2»«0S»7»A*_I_> 
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Examotefifi 
*Bfomo-l^-(2-f3-mefto)roh^ 
iirdoKS-vfl.pvri midina.? gjdfamjpg 

A - ( 5 **^^"'<^V^ioTn^ 
5 ICjadoaetSfclaQ) ' 



15 




)Me 

The title intermediate compound was isolated as a colorless oil in an 84% yield. 
GC/MS: ret time = 5.39 mln. mfe = 341/3437345. 'H NMR (da-DMSO) 6: 8.19 (s. 1H). 7.72 (t, 
1H). 7.16 (t. 1H). 6.78*72 (m. 3H). 3.70 (s, 3H). 3.55 (q. 2H). 2.79 (t. 2H) ppm. 

V«HH-iiTdol-5-vn.Dvrimid^ 




The fatte compound was isolated as a tan solid in the TFA salt form in a 16% yield 
MS: 519.2/52i:i (MH+). 'h NMR (oVDMSO) 6: 11.45 (s. 1H). 8.82 (s. 2H), 8.08 (s. 1H) 8 00 
(S. 1H), 7.56 (s. 1H). 7.38 (s. 2H). 7.10 (t. 1H), 6.77-6.63 (m. 3H), 6.10 (s, 1H). 3.72-3.28 (m 
10H), 2.82-2.80 (m, 2H). 2.70 (s. 2H) ppm: 

5*ampfg67 

5-f5-Bromc^?^toM-«^^^ 

* (^r9 m o-2^kKO-pyri m |din-4.v1W?-fvtoM- fi thv < V. a m ln< > f r^o^ 

N^V Br 



20 




BHSOOCtft <WO__200*05678SA2_L> 



WO 2004/056786 



-69. 



PCT/IB2003/0060S5 



10 



15 



The title intermediate was isolated as a white solid in a 79% yield MS* 
324.2/326.0/328.1 (MH-). 'H NMR (oVDMSO) ft 8.25 (s. 1H), 7.91 (t 1H). 7.18-7.10 (m 4H) 
3.56-3.51 (m. 2H). 2.88-2.82 (m. 2H). 2.37 (s, 1H) ppm. 

B - S-rS-Bromo^^tplyt^ 
onefCnH^.,9), 




Br 




j 

The title compound was isolated as a grey solid in a 28% yield. MS: 4381/4400 
(MH+). 'H NMR (drOMSO) 6: 10.20 (s. 1H). 9.03 <s, 1H). 7.97 (s. 1H). 7.56 <s. 1H) 7 46 (dd 
1H). 7.13-7.04 (m. 5H). 6.67 (d. 1H), 3.59-3.54 (m. 2H). 3.33 (s. 2H>. 2.84 (t 2H). 2.26 (s. 3H).' 

SWTPP|e68 

S-Promo-lf-f^l ? 3 frtetrahvdro^in^ Y i>.iH^A ¥ n r MV 9^ toh ^thvlV 
pvrimidlno-? A-^^o 

K fS-Brornc^-criloro-^ 

N^V Br 

A X 




The title intemiediate was isolated as a white solid in a 79% yield MS 
324.2/326.0/328.1 (MH-). 'H NMR (drDMSO) 6: 8.25 (s. 1H). 7.91 (t. 1H). 7.18-7.10 (m 4H)' 
3.56-3.51 (m. 2H), 2.88-2.82 (m. 2H). 2.37 (s. 1 H) ppm. 



WO 2004/056786 PCT/IB200J/006055 

-90- 



B - 5-Bromo^-13-fl.2.3.6^^^ r ^ pvrid i^^ w1H .i ndo ,. s .^ M 4^ . fWt ^ 
ethvtWovrimidine-2.4-diarnlne /C^R^), 

HN N NH 




-NH 

The title compound was isolated in the TFA salt form as a light yellow solid in a 21% 
5 yield. HPLC ret time = 5.53 mh. MS: 502.9/505.1 (MH+). 'H NMR (d,-DMSO) 6- 11 36 (s 
1H). 8.82 (s. 2H). 8.10 (s. 1H). 7.98 (s. 1H), 7.57 (d, 1H), 7.40-7.32 (m. 2H). 7.08 (m, 2H)' 
6.95 (m, 2H). 6.09 (s. 1H). 3:7(KJ.27 (m. 7H), 2.79-2.70 (m, 4H). 2.16 (s, 3H) ppm. 

Example 69 

H5^romo^-f?^-folyMW^ ^^ ^^ — | 




The title intermediate was Isolated as a white solid in a 77% yield MS - 
326.1/328.1/330.1 (MH*). 'H NMR (de-DMSO) 6. 8.25 (s, 1H). 7.79 (t, 1H>. 7.19 ft 1H). 7 05^ 
7.00 (m. 3H). 3.61-3.54 (m. 2H). 2.82 (t. 2H). 2.29 (s. 3H) ppm. 

15 8 ^ Brom ^ 2 ^-to^Wamino)-Dv^ 

one (C^ H^BrN^Q) 

N^V* 



O 




NH 




The title compound was isolated as a light pink solid in a 41% yield. MS- 438 1/440 0 
(MH*). 'H NMR (d,-DMSO) 6: 10.24 (s. 1H). 9.06 (s. 1H). 7.97 (s, 1H), 7.56 (s, 1H). 7.50 (d. 



BNSOOOO: <WO^_2fi0*0M788A*J_> 
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-91- 



PCTVIB2003/D060S5 



1H), 7.20-7.15 (m. 1H), 7.044J.98 {m. 3H). 6.68 (d. 1H). 3.58 (q. 2H). 3.33 (s. 2H). 2.82 (t. 2H) 
2.27 ($,3H) ppm. 

Examote 70 

§-eromo-N*-f3-J1 , ?,3,6-tptrahydro-r)vridln^W1 HM d M^^M^ ^^. 
5 Dvrimldin&.2 4^ m h^ — - 

A - fS-ProfW>-2^tor(>^vri m iriir>^v>V(2-iTvtofv^ 

N"V Br 



cr N NH 




The tide intermediate was isolated as a white solid in a 77% yield MS 
326.1/328.1/330.1 (MH+). 'H NMR (drDMSO) 6: 8.25 (s. 1H), 7.79 (t. 1H). 7.19 (t. 1H) 7 0* 
10 7.00 (m, 3H), 3.61-3.54 (m, 2H), 2.82 (t, 2H), 2.29 (s, 3H) ppm. 




The title compound was Isolated as a light yellow solid in a 21% yield. HPLC ret time 
15 = 5.61 min. MS: 503.2/505.2 (MH+). 'h NMR (da-DMSO) 6: 1 1.36 (s. 1H). 8.83 (s 2H) 8 10 
(s. 1H). 7.99 (s. 1H). 7.56 (s. 1H). 7.39 (s. 2H). 7.10^.83 (m. 4H). 6.09 (s. 1H). 3.72 (s 2H) 
3.53 (s. 2H). 3.27 (s. 3H). 2.79-2.69 (m. 4H). 2.19 (s. 3H) ppm. 



BKSDOCID: <WO__soO«»TB8«.l.> 



WO 2004/056786 D ^ T .„„, , 
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Examato 7 1 

^5-PfPfnc^(2-p-tolvMm^^^ 

* fS-9rpfno-2-cMprg-pvrimidi t v4-vtvf2- 0 . to iv^thviw a min ft ^ l ftrrir(j ) 



.XX 




5 



The title intermediate was isolated as a white solid in a 73% yield MS 
326.1/328.07330.0 (MH+). 'H NMR (oVDMSO) 5: 8.23 (e. 1H). 7.76 (t, 1H). 7.10 (s, 4H) 3 56 
(q, 2H). 2.82 (t. 2H). 2.27 (s. 3H) pom. 

B ' S-IS-BromtM^^tolyt^thvtamirwVnvrim^in^-^aminnl-l^^ihvdro-irvjnj-?- 
Q"B(C M H a BrN 3 Ql " 

NV Br 



10 





The title compound was isolated as a brown solid in a 14% yield. MS- 438 1/440 0/ 
(MH*). <H NMR (drDMSO) 6: 10.22 (s, 1H). 9.05 (s, 1H). 7.97 (s. 1H), 7.55 (s. 1H), 7 48 (dd 
1H). 7.09 (s. 1H). 6.99 (t. 1H), 6.69 (d. 1H). 4.03 (q, 2H). 3.33 (s, 2H). 2.81 (t. 2H). 223 (s 
3H)ppm. 



eMSOOOtt <WO 20W««7WA4J_> 
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Example 72 

5-Promo-^-r3-(1.2.3,6^ 
pyrimklinfl-2 ,4-diamine 




The title intermediate was isolated as a white solid in a 73% yield MS 
326.1/328.0/330.0 (MH+). «H NMR (de-DMSO) 5: 8.23 (s, 1H), 7.76 (t, 1H). 7.10 (s. 4H) 3 56 
(q. 2H). 2.82 (t, 2H), 2.27 (s. 3H) ppm. 

B - 5^rpmo4^-fm2.3,6-tetrahvrt^^ 
10 ethvD-ovrimidine-24-dlaminB f^ a "Tg^J. 




The title compound was isolated as a yellow solid in the TFA salt form in a 13% yield 
MS: 503.1/504.1 (MH+). «H NMR (d^DMSO) 6: 11.34 (s. 1H), 8.77 (s. 2H). 8.05 (s. 1H) 7 95 
(s. 1H), 7.54 (s. 1H). 7.35 (s. 2H), 6.94*87 (m. 4H). 6.06 (s. 1H). 3.68 (s, 4H). 3.46 (m.' 2H) 
15 3.24 (s.2H). 2.66 (s. 3H). 2.21 (s.3H) ppm. 



IHSboCUk <VK>__20O40W786A2J_» 



WO 2004/056786 

PCT/IB2003/006055 
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10 




The title intermediate was isolated as a light yellow solid in a 3.5% yield MS" 
434.1/436.1 (MH+). «H NMR (d^DMSO) 8: 10.18 <s. 1H), 9.05 <s. 1H), 7.98 <s. 1H), 7.43-7 42 
(m, 2H), 7.18 (t, 1H). 6.65 (d. 1H), 3.95 (d, 2H), 3.39 (s, 2H). 1.29 <s. 9H) ppm. 

B - r5-frpmo.2H2-oxo-2,3^^^^ 




XX" 



The title compound was isolated as a brown solid. No yield determined. MS: 
377.9/380.2 (MH+). «H NMR (d(r0 MSO) 6: 10.21 <s. 1H). 9.10 <s. 1H), 8.02 (s. 1H). 7.59 (s 
1H), 7.38 (dd. 1H). 7.19 (t. 1H). 6.69 <d, 1H). 3.99 (d. 2H), 3.42 (s. 2H) ppm 



BNSOOOD: <V*0___a»MSe7M*a_L» 



WO 2004/056786 
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gxampla 74 



dihvdro-indiH-?^n ? 



10 




The title intermediate was isolated as a white solid in an 84% yield. GC/MS: ret time = 
4J8 mfev mfc = 379/381/383. «H NMR fUNKftft 8.25 (s, 1H). 7.80 ft 1H). 7.65-7.52 (m. 
4H), 3.65 (q, 2H). 2.98 (t. 2H) ppm. 

.1,3^.hvdro. l ndol-2^n ft fr^tf^i^ 




| he trtJe was isolated as a pink solid in a 37% yield. MS: 492.2/4935 

(MS*). H NMR (de-DMSO) 6: 10.18 (s, 1H), 9.00 (s, 1H), 7.93 (s. 1H), 7.54-7.47 (m, 5H) 
15 7.39(dd.1H),6.96(,.1H).6.63(d.1H,.3.60( q ,2H).3.35 ( s,2H).2.95a2H)ppm 



BNSOOCO: <WO^ 2004O557WA2 J_> 
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Exampla75 

one 

K (fr Bip te f ^V'^H5-brw^ 
5 IgjaHaPrCiNaL 




The tiUe intermediate was isolated as a white solid in a 74% yield. GC/MS: ret time = 
6.94;mfe = 387/389/391. 'H NMR (dg-OMSO) 5: 8.24 (s. 1H), 7.83 (t, 1H). 7.65-7.58 (m 4H) 
7.45 (t. 2H). 7.33 (m. 3H), 3.62 (q. 2H). 2.90 (t. 2H) ppm. 
10 R H+ft-BiphenyMHtethvlamirK^^ 

indot-2-one fC^tM^n) 




The title compound was isolated as a gray solid in an 11% yield. MS- 500 1/502 3 
(MH+). <H NMR (d,-DMSO) 8: 10.25 (s. 1H). 9.07 (s. 1H). 7.99 (s. 1H). 7.68-7.29 (m. 11H) 
15 7.07 (t. 1H), 6.72 (d. 1H). 3.64 (q. 2H). 3.39 (s, 2H). 2.91 (t. 2H) ppm. 
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{S-Bro 




The title compound was isolated 



%}£T£Z%ZT* ,H, - 805( '' ,H, ' mft ,H) -"" s ' 



ppm. 



10 



as a pink solid in a 52% yield. MS: 4422/444 1 
H). 9.05(s. 
6.69<d,1r- 

Example 

i^Jm^^^ ■ ] 




15 Thetltle intermediate was isolated as a white solid in an 87% yield GC/MS ret Tima 

1H). 7.27-7.16 (m. 3H). 3.59 (q. 2H). 2.96 (t. 2H) ppm. 



BNSOOOft^ 2DO«OW7B6A2J_> 
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-98- 



dlhvdre.lndQi.g^nA (r^fl^m.^ 




The title compound was isolated as pink solid in a 47% yield. MS: 458 1/460 0/462 1 
5 (MH+). 'H NMR (darDMSO) & 10.17 (s. 1H). 8.99 (s. 1H). 7.93 (s. 1H). 7.51 (s 1H) 743- 
7.40 (m. 2H), 7.40-7.20 (m. 3H), 7.01 (t. 1H). 6.63 (d. 1H). 3.60 (q, 2H), 3.30 (s. 2H). 2.97 (t. 
2H)ppm. 

Example 7« 
HS-Bromo^R-fa-memoxw^^ 
10 indcf2-Qne 

* t5-Bromo-2^lom^^mid^^- U i^^- me tt WW -nh 0 n Y iv e i hv n^ m i na 
fC.„H u BrCIN,0). 

jx 




The title intermediate was isolated as a white solid in a 77% yield. GC/MS- ret Time 
= 5.26 min; m/z 341/343/345. 'H NMR (oVDMSO) 5: 8.17 (s. 1H). 7.63 (t. 1H). 7.17-7.13 (m 
1H), 7.07 (dd. 1H). 6.93-6.90 (m. 1H), 6.83-6.79 (m, 1H). 3.75 (s. 3H>. 3.53 (q. 2H). 2.81 (t, 
2H) ppm. 



< vv O__20CXCS6788A^l w > 
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B - 5^5-Bromc>^2-f2^ethnyv^ho f , v1 ^ thv)am i^ Vn ^ midin , 7 ^ a ^^^ < ^ 
dihvdro.lndfi l2.one fC^ H^rKfefV) 




XX. 




The title compound was isolated as a light pink solid in a 44% yield. MS: 454.1/456 0 (MH+) 
5 'H NMR (d^MSO) 6: 10.16 (s. 1H), 8.99 (s. 1H), 7.92 (s. 1H). 7.53 (s, 1H). 7.43 (dd. 1H) 
7.20-7.15 (m. 1H). 7.09-7.07 (m. 1H). 6.94-6.92 <m. IH), 6.87-6.81 (m, 2H). 6.62 <d, IH) 3 73 
(s, 3H), 3.54 (q, 2H), 2.83 (t. 2H) ppm. 

Example 79 

5j5-Bron^o-4-f2-{4-flLJoro- P hen vl Vethvlamlnn^pYrirn idin-2-vlamiriM.i ,3-<Jih vdm-irvim. 
10 ^nefQ^BrFNaQi 

AX 




The title compound was isolated as a pink solid in a 44% yield. MS- 4421/4440 
<MH+). 'H NMR (ds-OMSO) * 10.22 (s. 1H), 9.04 (s. 1H), 7.98 <s. 1H). 7.55 (s, 1H), 749- 
7.46 (m. IH). 7.26-7.21 (m. 2H). 7.14-7.08 (m. 2H). 7.00 (t. 1H). 6.69 (d. 1H). 3.59 (q. 2H) 
15 3.37 (s.2H). 2.86 <t.2H) ppm. 

Example ftp 

5^^B ro mo^-f2^loro-phenvt>^rhvlRmln 0l .nvrim^n.9^ am i nft ui a^jhy ri^^. 

2-one 

K (5-Brorio.2<hloro-pyrimidin^vtVf2./4^hl n rrvnh»nv1Wethvn- a n 1 ir g 
20 jCaHjflBrCW, 

xc 
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The tide intermediate was isolated as a white solid in an 86% yield. GC/MS: ret time 
= 5.36 min; mfc 345047/349. 'H NMR (da-DMSO) 8: 8.25 (s. 1H), 7.80-7.76 (t. 1H), 7.38- 
7.33 (m. 2H), 7.26-7.23 (m. 2H), 3.59 (q, 2H), 2.87 <t 2H) ppm. 

* WS-Promo^^lor^ 
dihYdro-indol-2-one {Cz&jBtgNgj 




The title compound was isolated as a pink solid in a 39% yield. MS- 
458.1/460.0/462.1 (MH+). 'H NMR (oVOMSO) S: 10.19 (s. 1H). 9.00 (s. 1H). 7.93 (s 1H) 
7.50 <s. 1H). 7.46 (dd. 1H). 7.31-729 (m, 2H). 7.19-7.17 (m. 2H). 6.98 (I. 1H). 6.65 (d. 1H) 
10 3.54 (q.2H), 3.34 (S.2H). 2.82 (t.2H) ppm. 

Example 81 

5-f5-Brqmo^-f2-fluCTP-p^ 

2-one 

* (5-Brc»mp-2-cr t lQrp.pvrimid^ 

"TV 




The title intermediate was isolated as a white solid in an 84% yield. GC/MS: ret time 
= 4.67min;mte 329/331/333. *H NMR (dg-DMSO) 5: 8.23 (s, 1H), 7.83 (t 1H), 7.30-7 23 (m 
2H). 7.18-7.10 (m. 2H). 3.62 (q; 2H), 2.92 (t. 2H) ppm. 



BNSOOCID: <WO 2004058788*2.1^ 
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PCT/IB2003/OO6O55 



8. 



dihvdro-jndol.?^ fr^p^r^ 





10 



The title compound was Isolated as a pink solid In a 19% yield. MS- 4420/444 0 
(MH+). 'H NMR (drOMSO) 8: 10.17 (s. 1H), 9.00 (s, 1H), 7.93 (s, 1H>. 7.52 (s. 1H). 7.42 (dd, 

(t, 2n) ppm. 

JS-Brpmo-4-(^hftr^alMami^ 
* {3-Phenyl-allvtV^artamic ^ 1 m 1r HlutW | « atar ( r Jlfa M^ |I 



7TO 



15 



The title intermediate was isolated as a light yellow oil in a 77% yield GC/MS- ret 
time = 4.28 min; rate 277 (MH-t-Bu), 234 (MH-BOC), 221 (MH^t-Bufe), 1 77 (MH-BOC-t-Bu)' 
132 (MH-BOC,,. 116 (bp). 'H NMR (d^MSO, 5: 7.44-7.41 (m. 2H>. 7.36-7.31 (m. 2H,. 7 26- 
723 (m. 1H). 6.50 (d. 1H). 6.25 (dt, 1H). 4.26 (d. 2H). 1.46 (s, 18H). 

B- 3-^enyl-aBvlaminP ffi aHuNji 




The title intermediate in the crude form as a TFA salt was produced. GC/MS ret 

» IT^ 54 m ' n: ' H iArDMSO) * 7 M 2H >« 7 42 " 7 " 25 5H). 6.70 (d 

20 1H).6.23(dt.1H). 3.62-3.57 (m,2H) ppm. 
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C - (S-Bromo^loro^yrimflir^ 

JX 




The«Ueintermediatewasisolated8S8whtesolidlna57%yieW. GC/M& rettime = 

5 smr^, 32 "' 32 ^ 27 - ,H NMR (<W)MSO) * 629 (8 ' 1H> - 805 * Cm. 

5 5H). 6.S5*.50 (m. 1H). 6.34 (dt, 1H). 4.194.15 <m. 2H) ppm. 





«« v ^ COmP ° Und ^ 38 3 »** 80,1(1 in a 42% MS: 436.1/438.0 

10 (MH+). H NMR (d e -OMSO) 6: 10.20 (s. 1H), 9.07 (s. 1H). 8.01 (s, 1H>. 7.61 (s 1H) 7 48- 
7.20 (m.7H). 6.69 (d. 1H). 6.54-6.36 (m.2H). 4.18 (t.2H). 3.39 (s.2H) ppm. ' ' 

Example 83 

The title Intermediate was isolated as a white solid in an 88% yield. 6C/MS- ret time 

iHWn^oTf' 303,305/3 ° 7 - ,H ^ * 836 ( ^ 1H, « 8 26 * 1H >' 7 -35 (dd. 

1H), 7.<XH5.99 (m. 1H). 6.93 (dd. 1H). 4.67 (d. 2H) ppm. 
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B * MS-B^tH-ffthioph^-ylmftmvlVamino^vrimiriirvg-viarninnUi^^^^^ 




The title compound was isolated as a pink solid in a 29% yield. MS: 416.1/418 1 
5 (MH+). *H NMR (d(r DMSO) 5: 10.15 (s. 1H). 9.05 (s. 1H), 7.97 (s. 1H). 7.57 ft 1H), 7 51 (S 
1H). 7.39-7.30 (m. 2H), 6.97-6.90 <m. 2H). 6.62 (d, 1H). 4.71 (d. 2H), 3.35 (s, 2H) opm. 

Example 84 



one 
10 



K L5^romo-2-cple^ 



The title intermediate was isolated as a white solid in an 88% yield. GC/MS: ret time 
- 4.49 min; m/z: 303/305/307. 1 H NMR (oVOMSO) C: 8.36 ft 1H), 8.26 (S, 1H). 7.35 (dd 
1H). 7.00-6.99 (m. 1H). 6.93 <dd, 1H). 4.67 (d, 2H) ppm. 

inflol-2-one(C lz ti H BrN 5 Oa 




The title compound was isolated as a purple solk) in a 27% yield. MS: 416 1/418 1 
(MH+). 'H NMR (OVDMSO) 5: 10.32 (s. 1H). 9.22 (s. 1H). 8.00 <s. 1H). 7.59 (t. 1H). 7.36 (d. 



"^OOCiO: <WO__2D0405«7WA2.L> 
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1H). 7.29 (dd. 1H). 7.19 (dd, 1H). 7.00-6.97 (m. 2H). 6.91*88 (m, 1H). 4.74 (d. 2H), 3.34 (s, 
2H)ppm. 



5 one 



Examp| e 85 




The title intermediate was isolated as a white solid in a 72% yield. GC/MS: ret time = 
10 5.16 min; mfe 325/327/329. »H NMR (drDMSO) 6: 8.25 (s. 1H). 8.13 (t 1H), 7.0*6 95 (m 
3H), 4.52 (d, 2H), 2.21 (s. 3H), 2.18 (s. 3H) ppm. 

B - 5-^^0-4^ ^dirnetf^n/vlnminoVDvrim^in^.y^iooi,, .y^y^ 
^^-^(CaHaBitjapj, ~ 



7 N M i 



15 



The title compound was isolated as a light pink solid in a 7.7% yield MS- 
438.1/440.1 (MH+). ' H NMR (drOMSO) 5: 10.12 (s. 1H). 8.97 (s. 1H), 7.98 (s, 1H), 7 32 (s 
2H). 7.16 (d. 1H), 7.02-6.91 (m, 3H), 6.47 (d. 1H). 4.54 (d, 2H), 3.21 (s. 2H). 2.26 <s. 3H) 2 16 



(s. 3H) ppm. 
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Example 86 

one 

A- (^Bfomo-Z^tiloro-Dvrimiriir^-vlw^S^imBthvt^enT^Vamin^ 

5 




The title intermediate was isolated as a white solid in a 72% yield. GC/MS: ret. time = 
5.16 mln; m/r 325027/329. 'H NMR (de-DMSO) 5: 8.25 (s. 1H). 8.13 (t 1H). 7.03-6.95 (m 
3H), 4.52 (d.2H). 2.21 (s. 3H). 2.18 (s. 3H) ppm. 

B " 6-f5-BrefTfo^2.3^lmelhvt-hftnzvtaminoViivri mid^ 
lndol-2-one /C ^BrH^O). 




The title compound was isolated as a purple solid in a 21% yield. MS: 438.0/440.2 
(MH+). 'H NMR (OVDMSO) 8: 10.24 (s. 1H). 9.12 (s. 1H). 8.01 (s. 1H). 7.26 (t 1H). 7.18 (s. 
1H). 7.07 (dd. 1H). 7.02-6.96 (m. 3H). 6.84 (d. 1H), 4.58 (d. 2H). 3.30 (s. 2H). 2.23 <s 3H) 
2.17 (s,3H) ppm. ' 



bnsoooo: <vw__aoo«os67«a«j.» 
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one 



Example 87 

HS-pr9mo^(2,5-<frre^ 



K (^r?mo-2^loro-p Y rimldi n -4-v1V<2.5-d( me thv<.h a n 7 y). 0fT , ; o Q 
5 i£ 18 HttBfglftfe), 




The title intermediate was isolated as a white solid in an 84% yield. GC/MS: ret time 
= 4.99min;mfe 3257327/329. 'H NMR (ds-OMSO) 6: 8.24 (s, 1H), 8. 16 (t, 1H), 7.02-6 91 (m 
3H>. 4.47 (d. 2H). 2.26 (s. 3H), 2.18 (s. 3H) ppm. 

10 8 - W5-gfpmQ^f2,5^jrr>ethvl-fH»n7V>aminQ 



O 




The title compound was isolated as a off white solid in a 9 % yield. MS: 438.1/440.1 
(MH+). HPLC: ret. time = 6.48 min. 'H NMR (dg-OMSO) 8: 10.12 (s, 1H). 8.99 (s 1H) 798 
15 (s. 1H). 7.35-7.32 (m. 2H). 7.23-7.21 (m. 1H). 7.04-7.02 (m. 1H). 6.91-6.87 (m, 2H). 6.52 (d 
1H). 4.50 (d. 2H), 3.25 (s. 2H). 2.22 (s. 3H>. 2.14 (s. 3H) ppm 
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15 



one 




5 ffinHMBfCH^ L 




The title intermediate was isolated as a white solid in an 84% yield. GC/MS: ret time 
= 4.99 min; m/r 3257327/329. 'H NMR (c^DMSO) 6: 8.24 (s. 1H), 8.16 (t, 1H), 7.02*91 (m 
3H), 4.47 (d, 2H). 2.26 (s, 3H), 2.18 (s, 3H) ppm. 
10 B - ^^^Smo^^S^frjTe^ 




The title compound was isolated as a purple solid in a 4 % yield. MS: 438.1/440 1 
(MH+). HPLC: ret Bme = 6.86 min. 'H NMR (dg-DMSO) 6: 10.26 (s, 1H), 9.13 (s. 1H) 801 
(s. 1H). 7.28 (t. 1H). 7.20-7.18 (m. 1H). 7.12-7.09 (m. 1H), 7.03-7.01 (m. 1H). 6.95*86 (m 
3H). 4.54 (d. 2H). 3.31 (s. 2H). 2.23 (s. 3H). 2.14 (s. 3H) ppm. 

E*amp|e89 
6 ^B^o^2-fli<rmvt)ermrti^^ 



20 




BNSOOOtt <WO__aW0Se786«LI.> 
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The title intermediate was isolated as a white solid in a 68% yield. GC/MS: ret. time = 
4.75 min; mfc 315/317/319. «H NMR (de-DMSO) 6: 8.28-8.25 (m. 2H), 7.31-7.22 (m 2H) 
7.18-7.10 (m. 2H). 4.58 (d, 2H) ppm. 

B - H5-BromcM-f?-flu 0 f^benzv1ami nQ W P vrimiriin.?-vla m in 0 \-1 ^ihyHr^p^.o 
5 ojjejfSBiJuBrFNsQl, 




The title compound was isolated as a purple solid in a 6.5% yield. MS: 428 1/430 1 
(MH+). «H NMR (d^DMSO) 5: 1026 (s. 1H). 9.15 (s. 1H). 8.03 (s, 1H). 7.48 (t. 1H). 7.26-7 09 
<m. 6H), 6.87 (d. 1H). 4.65 (d. 2H). 3.31 (s. 2H) ppm. 

10 Example ffl 

<H5-Bromp^2-triflMorormthn^^ 

indo|-2-one 

iC 1? HiiBrCIF,r' 




I 

15 N 

The title intermediate was isolated as a white solid in a 66% yield. GC/MS: ret tone = 
4.55 min; mte 381/383/385 *H NMR (d r DMSO) 5: 8.28 (m, 2H), 7.40-7.30 <m. 4H) 463- 
4.62 (d.2H) ppm. * 

B 6-f5^romo^-|?.trifluo ro mamoxv^n2vt a minoVn^mkiin-2^ a m i nni.i 
20 dihydnMndol-g-onft (C^j^rF^l^ 



Br 
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The title compound was isolated as a dark purple solid in a 2% yield MS- 
494.1/496.0 (MH+). «H NMR <CD,OD) 8: 8.00 (s. 1H). 7.41-7.31 (m, 4H). 7.15-7.09 <m. 2H). 
7.02-6.99 (m. 1H), 4.81 (s. 2H). 3.46 (s. 2H)ppm. 

Example 91 

S-fS-Brom(H-f3-tTffiiomm 
indol-2-ooe 

* (5^0mO-2^loro^mi^n^v)W.V»rffl,mmmeth 01 ^.h^^\. g , T ,in 0 
iCutjsirCjFj^ 




10 



The title intermediate was Isolated as a colorless oil in a 68% yield. GC/MS: ret. time 
= 4.75 min; mte 381/383/385. »H NMR (de-DMSO) 5: 8.35 (t. 1H). 8.26 (s, 1H). 7.45-7.41 (m 
1H). 7.31-7.20 (m. 3H), 4.56 <d, 2H) ppm. 

B - 5-f5-grpmo-4-f:vtrifluofom^h n ^^ 

dihYdro-indQl- ?-one (C^Ht,Brf ^ O^. -— 



15 




The tide compound was isolated as a pink solid In a 38% yield. MS: 494.1/496 1 
(MH+). 'H NMR (drOMSO) 6: 10.16 (s. 1H). 9.02 (s. 1H). 7.98 (s. 1H), 7.61 (t 1H). 7.44-7 39 
(m. 2H), 7.32-7.17 (m. 4H), 6.57 (d, 2H), 4.59 (d. 2H), 3.29 (s. 2H) ppm. 



BUSIXXXT. <WO_^J00«667S8A2.(.> 
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jndot-2-ong 

*" (^Bromo-2^loro.pyri m (difM-vlW3.t l ffl.if.mm et hoxv ^en^ 



The title intermediate was isolated as a colorless oil in a 68% yield. GC/MS: ret time 
= 4.75min;mfe 381/383/385. 'H NMR (oVDMSO) S: 8.35 (t, 1H), 8.26 (s, 1H), 7.46-7 41 (m 
1H). 7.31-7.20 (m, 3H). 4.56 (d. 2H) ppm. 



10 B - 6-fS-Bromo^(a.frffl..r. r 

dfrydro-indol-2-onR iCffl&ser&hjs^ 



The title compound was isolated as a purple solid in a 4% yield. MS: 494 2/4962 

15 £2. r^/?™ 80 **^^ 

15 (m. 4H), 7.17.7.15 (m. 1H). 7.07 (dd. 1H). 6.92 (d. 1H). 4.62 (d. 2H). 3.31 (s. 2H) ppm. 

Example fift 

S-rfrfromo^f4-trm^^ 
lndol-2-onQ 

* f^rorr^g^hrn.nyrjrnfrlln-l VlH^rifioommfthn^ r wn r vl) T mf qo 



cr n n 




BNSOOCIO: <WO 20<*C5678842_L> 
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The title intermediate was isolated as a colorless oil in a 76% yield. GC/MS: ret. time 
= 4.88 mm; mfc 381/383/385. 'H NMR (oVDMSO) 6: 8.34 (t. 1H). 8.25 (s. 1H). 7.41-7.37 (m. 
2H). 7.30-7.27 (m. 2H). 4.56 (d. 2H) ppm. 

8 5-[5-^rno^4^UOrom^hoxv^en^aminoVo^mldi n -7-Y<amlnot-1 3- 



10 



15 




8 



The tflie compound was isolated as a light gray solid in a 23% yield. MS: 494.0/496.0 
(MH+). «H NMR (de-DMSO) 5: 10.14 (s. 1H), 9.01 (s. 1H). 7.98 (s, 1H). 7.59 (t 1H). 7.40-7.21 
(m, 6H). 6.57 (d, 1H), 4.58 (d, 2H). 3.29 (s. 2H) ppm. 

Example 94 

e-fs^mo^^tr^orpmethoxv^ 
lndol-2-one 

*• ^ 5 ^aD&^chJgi 2 ^yrjr^ 
{CBHuBrCIF^QI 



Nil 



o— J — r 

The trtie intermediate was isolated as a colorless oil in a 76% yield. GC/MS: ret. time 
= 4.88 min; m/z 381/383/385. 'H NMR (cfc-DMSO) 6: 8.34 (t. 1H). 8,25 (s, 1H), 7.41-7.37 (m 
2H). 7.30-7.27 (m, 2H), 4.56 (d, 2H) ppm. 



BMSOOCO: <-WO__20OK15«7a«A2 Jj, 
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B - 6-[S^rom^4.t r lfliK>romftthoyv^^ a min 0 Voyri m Mln.9.v ta m > n rt ). 1| ^ 




The title compound was isolated as a purple solid in a 25% yield. MS: 494.0/496 0 (MH*) 'H 
5 NMR (d.-DMSO) 6: 10.31 (s. 1H). 9.16 (s. 1H). 8.01 (s. 1H). 7.61 (t, 1H). 7.42 (d. 2H) 728- 
7.25 <m. 3H). 7.09 (dd, 1H), 6.92 (d. 1H). 4.61 (d. 2H). 3.32 (s. 2H) ppm. 

Example 9S 

6^5^romo^-{2-methoxv-oen7vlamin 0 W»vnmfriin.9.v )aminnT . 1 ^ihy dro . inf v >L? ^ 0 
*• ^Bfomo-2^lofa^^^i p ^ vt vf2-Tn6thow^e n7 y < v am i r , <? 

10 le^mm. 




The title intermediate was isolated as a white solid in a 78% yield. GC/MS rel time - 
5.43min;mte 327/329/331. 'H NMR (ds-DMSO) 6: 8.26 (s, 1H), 8.05 (t, 1H), 7.23-719 (m 

1H). 7.01-6.96 (m. 2H). 6.88^.84 (m. 1H), 4.52 (d. 2H). 3.80 (s. 3H) PP m. 
B " 6^S-Brom<M-f2-metfwxW)en7Vlamlr»o>- 0 wlm l Vt i n .a 

•vlaminoM ,3-dihvrim- 

in<to<-2-cne(C ag a 15 B £ N 5 O a L 



Br 




O 



The title compound was isolated as a gray solid in a 12% yield. MS: 440 1/442 1 
(MH+). H NMR (da-DMSO) 5: 10.31 (s, 1H). 9.17 (s. 1H). 8.00 (s. 1H). 7.54 (t. 1H). 7.29 (s. 
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1 •* 2h> ' (m ' "* 6 j " " <m - 4m «• "» •» » 

Example 9$ 



5 a / . ~ r 1 , Viftydm-inrinlO, 




The We .ntermed^e was hdatod as a white solid * an 83% yield. GC/MS: ret Bme 
- 5.56 mm; mfc 327/329031. 1 H NMR (d^MSO) 8: 8.28 (t. 1H). 8.25 (s 1H) 7.21 ft 1H1 
10 6.86-6.77 (m.3H). 4.50 (d.2H). 3.70 (s,3H)ppm. C«. 1H). 7^1 (t. 1H). 

indo| - 2 - onft (0Tn»i^rtfAi — 




15 (MH+) ZSir i90l8,ed 88 3 '** 80,id 8 5% ^ MS: 

(MH+). . H NMR (da-OMSO) 5: 10.23 (8, 1H), 9.11 (s, 1H), 8.02 (s, 1H) 721-682fm 8H» 

4.57 (d.2H). 3.81 (s, 3H). 3.30 (3. 2H) ppm. ^ ^ 8H) ' 
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6-f5-Brom f y443.t rifl „ nro ^ DtK , 



xamplg 07 

tno)^vrimiri|n.9. Yfg ^ nft] l^gy troggQ, 



(5-BromQ- p. 
5 fSiit&BrCIFaN^ 



ine 




The title intermediate was Isolated a* » u*;^ 
7.69-7.51 (m.3H,.4.60(d.2H)ppm. MSO> ° 8 38 (t « 1H >' 8 26 (8. 1H), 7.67 (3. 1H), 



10 B 




3 31 ,, 2H)ppm. ' ' "* 7 ^ <ft "* 7 05 ** «* ™ <* "* 4.66 fc 2H) . 
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OQg 



NOH 



T 



as alight purple solid in a 50% wfeM r™e 998-1001) and isolated 

isomers,^ 1^ ^ & re ^ e = 1 ^^and 1.70 .inland trans 

10 R -Q-Thiazo^-yl-^tt^ru, ff^j^ 



15 



NH 



'2 




°' K - R< *°- ' • T «iero. T.; Synthesis. 1996 641-6464 anri ic«i a »«w 
crude sample in a 21% vietd rt/uc ™» « and isolated as a 

^^^^^^^ - 




The tflemtermedtetewas isolated as a yellow solid in a 45% yield GC/MS- ret t,™ 
- 4.91 mm; mte: 304/306/308. *H NMR fflV-DMcj™ x o « „ tme 
20 ^(d.lHM.SKd^^ppm. HNMR(drDMS ° )6:8 - 55 ^ 1H ). a -33(s.1H,,7.71(d.1H,. 
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D. S-iS-Bromo^-{ »m 
. indp>-2.on^fC lg H ia BrN f ,OS), 



hemi 



1.3-di) 




The bUe compound was isolated as a brown solid in a a-v*. 

Example %> 



10 



1.3-dihvrirTUnrt^.^ 

A feMemanes..lfonvt-thionh ?ro -->^^ a | dehvdn q^y^ 




15 



OH 




The title intermediate was prepared bv adaoKr*, ~ ~> 
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^»oron f >ethvl.fHne>h a n ftft ,, lfcr Y ,_H t[n ^ rnr 




■^^^ermediatewa S lsoteteda6awh»tesolk»lna52%y ie id 6C/MS- m »n» 
3.31 mln; mfe: 210/212 'h nmb hj^i.^, . , "CMS. ret tome » 

5 ft SOW*. (drOMSO) 6: 7.65 (d, 1H), 7.29 (4, 1H), 5.08 (s, 2H), 3.32 

a- C(5-Me 



'a_min 



E. 



15 ■m.-T^'T^^^"'™^^^ GC/MS- ret 

15 lime = 7.00 mm; m/z: 381/383/385 'HNMBM-n^, „ . Y WMS ' rel - 

1HX7,4 (a .,„ M .„ (ft2H , 3 ^ ( ; 3 ; M ^^'»^^H).»'« & .H,7. e 2 W . 
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The title compound was isolated as a pink solid InaniiwtuUM 
5 (MH+). 'H NMR (d^OMSO) 6: 10 18 (s 1H) 9 m IaI, T' ™ m9S * 

Examote mn 




The title intermediate was isolated as a white soJid in a 78% vietd G nM C ~> > 
4-77 min; 333/335/337. «H NMR (oVDMSO) 6 8 33 i TjTi ^ ^ ^ = 
15 1H), 7,6.7.06 (m. 2H). 4.61 <d. 2H) pp. * ^ * ^ ^ 26 

B. §J5-Bro 
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AftM Wo,r P ° lWd ^ 38 8 pinK M,id a 33 * Veld. MS: 446 1/4480 

MHH H NMR (d^MSO, ft 10.16 (s. 1H>. 9.05 (s. 1H). 8.00 (s. 1H), 7.58 ft 1 H ^ 
<*.3H>. ,13-7,1 * W) . 7.03,7.01 * 1„,,54(, 1H). 4.65 (d, 2H), 3 J( s 



Example m-) 



7.21 
2H)ppm. 



^■ lin , nm .^ qg ^ vn . midirv? , t/(gm| ^ H ^^^^ 



JX . 




ThetWelntermediatewas i solatedasawhitesolkJina78%vieId GC/MS- «. « 




15 



/uu 4 J" ■■ COmpound as apurptesofid <nan8% yield. MS- 446 

MH +) . H NMR (drDMSO) 6: 10.28 (s, 1H>. 9,8 (s. 1H,. 8.04 (s IH^ft lHW 
(".. 1H). ,13-7.06 (m .4H,, 6.87 (d. 1H).4.68(d. 1H>.3.32<,2i>pZ 



0/447.9 
28-7.26 



Example m> 



^WWMH^ , ^ ,, 
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2-one 
diamine 



10 



one 



The m oo^foM was MM „. Ilght ^ ^ 

NMR « '»•*» ft. WH .... ft. m 8.03 ft 2 

vpfc Jr ^ **° "«* "*M- «•••* **^d r, M 

30 ^" h ^^^ 2 -^^°>~^^..3^ 



35 



acid tert-butyl ester 
N2-<1I 

tert-butyf ester 
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Thetilla intermediate was Isolated as a white solid In.a 78%yie.d GC/MS- ret ^ 
463 mln; m/fc 333/33*337. «H NMR (oVDMSO) 6- 8 28-8 26 J™ . « 
723-7.17 (m, 1H), 7.044.99 (m. 1H), 4.54(d, 2^ppm 7.35-7.29 (m, 1H), 



■XX 



10 



Example ing 

iC.H,^^^^^ " ^ to 




15 



20 
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5 acid 

indol-2-one 
5-P 

indo)-2-one 



^^HHndo.-5^)^ 2 ^ 2 ^ thy( 



35 

one 
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N2^1H-lfKld^yl>^ 4 ^ din . 2 .^ e ^^^ mjd| ^ 24 ^ jafTi . ne 
^Bromo^2-{1-meth^lH-fndoi-5-y))-N4-pyridin-2-y1melhy^pyri 



diamine 



2.4-diaroine 

20 

diamine 



30 

one 

35 
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5 2-cne *^^ 2 " trMU °™^^ 

^o-^-OHH-ndazol^ 
10 d ^ e ^^^^^^^ 



one 



diamine 



4-diamine 



35 ^?r^ 1 ^^** Hw ^ 2 ^^^ 



4-yf)-l Hnndol-S-yf amine 
5-FIuoro-N2-<1H- 
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pynmidine-5-carbonitrile *yamino>- 
^^^^^^^^^^ w) ^ 
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i 

j CLAIMS 
i. 1 - A compound of the formula 1 

7 ,5 



PCT/1B2003/006055 



R 4 



5 or a pharmaceutic^ acceptable salt. sc,vate. Hydrate, or prodrug ^ 
wherein R has the following formula 2 



2— W 

2 

wherein each D is independently selected fr< 

10 



15 



20 



25 



SO* CO. NR 5 , CR* and CR>R>; the group consisting of N, O. S. 

from the group consisting of N, O. S. SO, CO. NR 3 , CR* and CR*R»; 

wherein A is present or absent, if present A is selected fmm'tho 

wherein n is an integer from 1 to 3; 

wherein each R 2 is independents selected ^ 

SOiW NH S' ^1 U T' ^ ° 0NHRS ' 

W ^*^ te ^ c °^80fH.lKto.C,Aak*CN.NH,. 
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C*C q*«, C.-C, hetoocydoaHC. CO*. CONH,. CONHR*. CONR* „ (£2*2 



» of H, halo, Ci-Cb 801)4, CN. NH, NHR'°, WW^IT """^ 

» with the proviso that O Nor Satnin/rf^*^. • nk-sc^fc, 

wherein R 3 is selected from the group consist™ of h r, « rK1 ^ 

CC. «« CN. NH, NHR », W C7c^^! 9 ™ ,, ' °°'* Mh9 " * "** 
' CO,, CONH, CONHR". « C^^ ^ ^ <•—* 

C^ W toalkyl.a^l»ie roc ^ w c - ' """""""J "K, CrC, a**. 

wv/wvoi^ u^to aryi, and 5-10 membered hetemanA ea u ~n~-. 
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35 



wherein each R 8 is independently selected from the group consist™ of h hafo cv^ 

piku. _ ^ * H ' ^ ^ alky). CN. NH,. NHR 3 . N(R\ OR* C -C 

wheran each R» « independently selected from the group consist™ of H C ^ ^ 

nHniu x*.,. ayl CrC, numbered Meraaiyt saM altoa 

wlierein each R 12 is independenttv setederi (mm 

to . to , a***** to*p«z£z£ rr^" 8 m 

^ ^' C<rC '° ar * Cs^w membered heteroaiy); said alkyt. 
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cydoalkyl, heterocyclic* ary». and heteroaryt moieties of the fbreooino a 

C-Ce «* CN. NH, NH C,^. N(Cl <^ ^ ^ WW conseting of H, halo, 

2 A compound according to claim 1. wherein E and G are C 
S wherein X, W and Q are independent* sewtpd fm m «~ 

CR 2 and CRV; and epenoenny selected from the group consisting of N, NR 3 , 




R* 



R 




from A C ° mP0Und 10 ° f « he P recedi "9 claims, wherein R 2 is selected 

from the group consisting of: « selected 
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^ CMSl! *' 9 * **>• C,"C XM. CN. NH„ NHR". N(R*fc OR»C -C 
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of H, halo, Ct-Cg alkyl, CN, NHj, NHR' 6 , WWc^,t, e8 ""«'» 1KI *» 
selected from the group consbtino of H r ^ om~j ^ n K B . 
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yiaminohpyrimid&»-5-yl}-aoylic add; ethyl ester; «> 
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,3-dihydro- 

2-one; ^ 8 ™^ 2 ^^^^^ 
^ 2-one; ^ Br °^" 12 ^^^^ 

2^ne; ^ ro ^ P ^ flUOf ^^^^ 



30 



one; 



35 «»; ^ 5 *^ P ' MtaM ' ,W ^^ 
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^^^^^^ 
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30 



diamine; 
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N ^H-.ndo^^ 



one; 

20 



one; 

25 



*4^Z^ 
N2^1H- l ndo^ yl) ^^ i ^ 2 .^^ yH ^ kline _ 2 ^ iamjTO 

N2^ t ^^^ 2 ^ 2 ^y»^^.4^; 
^o^T ^^^^^-V^^^ldlne.^^ 



35 

diamine; 
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kfine-5- 
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10 

1-cartooxyfic acid; ethyfamide 



1«=rt»xylicaci<l;tSfHiuty| ester; ""mi-pwame- 

^d^anT^^ 
15 2-one; W " B ^^^^ . 

c.*>dre^ 

d ih ^^ ■ 

^^0*per^^ 

and phannacetiticatty acceptable sat, prodrug, hydrate or solvate of 
aforemenlioned compounds. ^ so,vate of »»« 



25 

one; 



30 one; 



indd-2-one; 

35 

indot-2-cne; 
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1 1 A method for the treatment of abnormal ceO growth in a mammal comprising 

12. A method according to claim 1 1 wherein said abnormal cell growth Is cancer 
cancrtL A aCC0 ^ <° ctolm 12 herein said cancer is selected from lung 

«™.*>ne xancer. pancreatic cancer, «dn cancer, cancer ^ haad c< necK. c^ol 

~ ^ ^ ^ ^ ^ ^ — ■ • — of tne^eZ 
*«* cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the faHopianX 

^ *"* SaTOOma 01 «* cancer of the urethra, cancer of the penis prostate 

Kidney or ureter, renal eel, carcinoma, carcinoma of the renal peMs. neopfcsms of the cZ 

ne^system^^cNS^a.^ 

adenoma, or a combination of one or more of the foregoing cancers 

14. A pharmaceutical composition for the treatment of abnormal cell growth in a 
-arn^^ an amount of a compound of da^ 1 ma, is effect j„ treating abnormal 
cell growth, and a pharmaceuticaliy acceptable carrier. 
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Box I Observations where certain clataa weft, found unsea rchable (Continuation of torn i of find ttwt) 
ThJs mtematfona! Sear* Report ha* no. own .staged in W8p ,ct of certain claims under ArtWe 1 7(2)(a> tor the Mowing reasons: 

1. fx] ClatnsNoaj 

because ttwy relate to abject matter not required to be searched by I* Authority, namay: 

122!Sffe Cl f , ? , - ll "l? are d1rect « d t0 a method of treatment of the 

2. Q[] CtolmsNoej 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. (_| Claims Not.: 

because they are 



and am not drafted In accordance w«h me second and Bttd 



sentences of Rule &4<a). 



Box! Observations when, unity of Invention ta lacfclng (Continuation of item 2 of fir* sheet) 
Tts. international Searching Authority found mJtlpte Inventions m this international application, as follows: 



1 - □ l°SX^r^ te88 ^ by the applicant this mtornaBona, Sean* Report cover* a» 



D 5f 8 ^J^SSSS?' ( 5e a,m * CCU,d ^ «<tert J—Mno an addltenal fee. IM. Autteorty <1U not mvH» 



payment 



3 - Q ^^^^^'^l^.^ 0 ^ toes were tlmaty paid by trie 
«— ' commorayttoae claims tor which fees were paid, specifically c^ Ms? 



applicant, this International Search Report ' 



Remark on Protest 



1 | Th« addtional search toes were acoompar-«d by the applicant protest 
□ No protest accompany me payment or adtftorua search fee*. 



Form PCT/ISA/210 (oonumiaflon of flrst shoot (I)) (July 1998) 
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Continuation of Box 1.1 



Although claims 11-13 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 



Continuation of Box 1.2 

Present claims 1-9,11-14 relate to a disproportionately large number of 
poss ble compounds. Support within the meaning of article 6 PCT and 
disclosure within the meaning of article 5 PCT are to be found, however 
for only a small proportion of the componds claimed. In fact, they 
encompass so many options, alternatives, variables and possible 
permutations (not mentioning unnecessary redundancies and unexplained 

K^°?2 I hat they app ? ar unc1ear (and/or t0 ° broadly worded) to the 
extent that a meaningful search of the claims Is possible 



Consequently the search has been carried out for those parts of the 
5 p lS a il2 B * wh l? d0 appear t0 * c1ear (and/or concise), particularly 
8LFSl t £Ll n e J a 2 ples and elw'y related homologous Eompounds, 
S?I JS.f°K 0Und f of f onBU 2 a J " here1n A 15 MH < cf - claim 7 renumbered - 
!2lJ??i.£ , «i r ¥? a1 T b 5 r1n <> 15 erroneous and this claim wHsa 
uSfi£ tl'SL'iu 8 U a *5° nd 2 r M 1« « condensed phenyl 

rllf£ & N ? fl r? up J"! 0 "?" a carbon at0B of tne P^nyl moiety (cf. 
ili KiitV 2°J?x tn Vl! typ1n9$ 1n tnese c1a1ros wherein R2 should 
logically read Rl) and R4 is a ring (out of about 260 examples laroelv 
exemplifying a ring, only example 73 represents R4 as H)7 9 * 

The claims also relate to compounds defined by refererence to desirable 

SStSllI Us^ullr; 1 Pr0rdU9? and/or pSa^eJuc^fy 6 

2 JhJJ5;L! a ]if; Tne c* alms cover all compounds having such properties 
or characteristics, whereas the application provides support within the 
rf n T n ?n?VT t1Cle 6 P 5I f nd/or Closure within the S, of article 

JJ?J 2l y J! Very i I 1m ll ed number of ca$es - The claims so lack 
support , and the application so lacks disclosure, that a meanlnaful 
search over the whole claimed scope Is Impossible It Is noted that here 
is an attempt made to define the compounds by reference to a result to 

£ fSlfS t Ch render , the sc °Pe ""clear and exclude the Jo«S inj 
of a meaningful search. Coeespondlngly, the search Is made as far as 

K U ??»U?dr rmaCeUt1Ca " y accep?a * ie salts fa ?l in ZJlu i (as 

The applicant's attention 1s drawn to the fact that claims relatlna to 

JSS SL^J^V^? 1 '" no ^national search report has beeS 
established need not be the subject of an International prelim narv 
examination (Rule 66.1(e) PCT). The applicant Is advised that ttaEPO 
!^i!f e !!* a * tinfl 35 an international Preliminary Exam1n1n"Author1ty 1s 
normally not to carry out a preliminary examination on matter which has 
not been searched. This is the case Irrespective of whether or not tK 
ilVrSUTr anend ! d fol !°*ng receipt of the search report or duflna any 
SSTth! ES^JS?- ^tne application proceeds 1ntb the reg?on2l IZse 
before the EPO, the applicant 1s reminded that a search may be carried 
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out during examination before the EPO (see EPO 6u1dellne C-VI, 8.5), 
should the problems which led to the Article 17(2) declaration be 
overcome. 
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